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 ABSTRACT 
 
A number of factors and accessories help save lives and prevent injuries to road 
users, yet safety belts have become synonymous with automobile safety today, unlike any 
accessory before or since their introduction in automobiles. However, the scientific 
advances in automobile safety, followed by the acceptance of the necessity for safety in 
automobiles by both the manufacturers and the population, finally leading to the 
introduction of safety features and their incorporation within the laws occurred over a 
much longer span, continuing even today. Today’s Safety movement aims at increasing 
safety belt using an awareness campaigns, accompanied by enforcement. Safety belt use 
is tracked before and after such campaigns to gauge the impact on belt use. South 
Carolina modified its safety belt law to Primary Law on 11th December 2005, and 
simultaneously implemented an awareness campaign followed by enforcement.  
This study tracks the effect of the campaign on daytime and nighttime belt use. 
The population was broken down into categories based on gender and vehicle type, and 
belt for each was tracked before and after the campaign. The locations for daytime and 
nighttime were decided in advance, and remained same for the before and after surveys. 
The belt use was then statistically analyzed to determine significant increases. The results 
indicate that campaign had a minimal effect on belt use, and was not able to significantly 
increase the belt use. Also the increase in belt use is visible only on the nighttime belt use 
with daytime use for categories either constant or reducing after the campaign.  
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 1.0 INTRODUCTION 
 
A number of countermeasure programs, vehicle accessories, and roadside 
hardware help save lives and prevent injuries to road users, yet safety belts have become 
synonymous with automobile safety. Their initial introduction caused the single largest 
reduction in fatalities associated with motor vehicle crashes, and incremental increases in 
safety belt use continue to lower the number of fatalities and injuries on our highways. 
Despite the reputation of belts as lifesavers, the introduction, public acceptance, and use 
of the safety belt has occurred over a significant amount of time, continuing even today. 
The process began with a scientific advancement in automobile safety, followed by the 
acceptance of the necessity for safety in automobiles by both the manufacturers and the 
population, finally leading to the introduction of safety features and their incorporation 
within the laws of our society.  This thesis analyzes the effects of recent legislation in 
South Carolina allowing for primary enforcement of safety belt use. 
1.1 History of Safety Belts 
The first US patent for a safety belt to be used in automobiles was granted in 
1885, to Edward J Clayhorn [1]. “The patent described the belt as ‘designed to be applied 
to the person, and provided with hooks and other attachments for securing the person to a 
fixed object’ [1].” Safety belts were used initially as pilot restraints in light aircrafts and 
then as restraint systems in racing cars [2]. In 1907, Thomas Flyer used a safety belt for 
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the first time as an automobile accessory during his world race to restrain his mechanic 
[2].  
The need for roadway safety arose almost simultaneously with the growth of the 
automobile industry and the increase in car ownership [2]. As automobiles became faster, 
bigger and stronger, more and more people owned cars, until finally the automobile 
became the preferred mode of transportation in the United States [2]. In 1920, the total 
number of registered vehicles in United States exceeded 7.5 million while the total 
number of crashes reached 30,000 [2].  
Doctors were the first to notice the injuries from this rise in crashes and played an 
important role of increasing awareness about the need for safety systems in vehicles, both 
by being vocal in their criticism of car design and by conducting research on roadway 
crashes [3].  John P. Strapp, a U.S. Air Force physician, first researched the effects of 
speed and deceleration on the human body, finding that it could withstand much higher 
speeds and decelerations than was previously assumed [3]. Dr. Claire Smith, a Detroit-
based plastic surgeon who studied interiors of cars, furthered this research by focusing on 
those features producing injuries in automobiles in 1930’s [4]. Dr. Fletcher Woodward, 
from the University of Virginia, observed a pattern of auto-related injuries which could 
be prevented by better construction and interior design of automobiles, an observation 
supported by Dr. Horace Campbell, a Denver-based surgeon serving as a member of the 
Committee on Highway Safety of the American Medical Association [3].   
Hugh De Haven, a former army test pilot who was himself involved in a crash and 
who had witnessed many crashes during his army tenure, furthered research on in-vehicle 
safety systems in the United States [3]. Continuing the research of his predecessors, he 
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investigated the kinematics of crashes and the loads borne by different vehicle 
components during crashes, improving the restraint systems like the three point safety 
belts, inventing new ones and defining the course of in-vehicle safety [3].  De Haven, 
serving as the head of Crash Injury Research (CIR) and of Aviation Crash Injury 
Research (ACIR) from 1941 to 1954, tested restraints with shoulder straps, defined the 
criteria for the crashworthiness of aircrafts in terms of types of materials to be used, and 
developed a combined lap and shoulder restraint [3]. These features were incorporated 
much later into the in-vehicle safety standards. 
The physics behind safety belts is based on Newton’s First Law that a body in 
motion will continue to stay in motion unless acted upon by an external force [4].  A 
vehicle with its occupants comes to rest within small distances in the event of a crash, 
while the occupants continue to move at speed of the vehicle, striking the interiors, for 
example the steering wheel or wind shield. If the speed before the collision is not 
reduced, the occupants are likely to be ejected from the vehicle after striking the 
windshield, significantly increasing injury potential. Restraining the occupants prevents 
them, in many cases, from this outcome while allowing the driver to maintain control 
over the vehicle, thus reducing the possibility of an injury.  
1.2  Public and Industry Resistance to Industry Measures 
In the United the automobile owners were unwilling pay for such accessories as 
safety belts and other features which they viewed as unnecessary. The attitude of 
automobile owners evidenced by the sudden fall in sales for 1964 Ford Thunderbolt 
vehicles introduced in 1964, with padded dash and other early safety features as a part of 
the standard Thunderbolt vehicle [5]. The automotive industry realized that innovation of 
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any kind pertaining to safety was non-profitable and pursued a deliberate policy of 
placing the onus on the “nut behind the wheel” i.e. the driver [5]. The nature of the 
automobile manufacturing market in the United States being a non-competitive oligopoly 
with little imports and three major manufacturers controlling nearly 85% of the market,  
producing large, bulky, nearly identical vehicles having no demand in any other 
motorized nation, protected this policy pursued by the automobile manufacturers [6]. The 
manufacturers continued advertising the speed and power of their respective vehicles in 
advertisements while neglecting safety [5]. 
Vehicles built in the United States, up until the end of 1960’s were not mandated 
by the law to include a restraint system or any other safety feature, to protect the driver in 
case of a crash. Efforts to reducing crashes concentrated exclusively on educating 
motorists to drive safely. However, without in-vehicle safety measures and appropriate 
legislation, education had no significant impact [2]. The modern version of the 3-
pointsafety belt was invented by Swedish inventor Nils Bohr and introduced as standard 
accessory by Volvo in 1959[1].Volkswagen was the sole manufacturer offering safety 
belts as a standard accessory in its vehicles prior to 1959, before the law mandating safety 
belts came into effect [3]. 
The auto industries in other motorized nations heeded the need for auto safety, 
resulting in a steady flow of innovative technologies like safety belts, roll cage 
construction, disk brakes, anti-lock brakes and traction control. These innovations were 
coupled with legislation to support their implementation in vehicles. In 1958, the 
United Nations established the World Forum for Harmonization of Vehicle Regulations 
[7]. The countries participating in it were signatory to an agreement of a common set of 
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regulations for vehicles and components [8]. The agreement was titled the “Agreement 
Concerning the Adoption of Uniform Technical Prescriptions for Wheeled Vehicles, 
Equipment and Parts Which Can Be fitted and/or Be used on Wheeled Vehicles and the 
Conditions for Reciprocal Recognition of Approvals Granted on the Basis of these 
Prescriptions" [8]. The United States was not a signatory to this agreement, yet vehicles 
meeting these standards were allowed to be legally imported into the country [8]. 
1.3 The Modern Safety Movement 
The 1960’s saw the beginning of the safety movement, a response to the 
automobile industry’s stance that drivers were solely responsible for crashes, with a 
growing number of safety advocates supporting safety countermeasures based on 
scientific principles. William Haddon, a physicist and one of the most influential among 
the safety advocates, compiled and published a comprehensive volume, Accident 
Research, in 1964 containing important and illustrative research in this area [2]. In 1965, 
committees like the US Senate Committee on Government Operations put pressure on the 
automobile manufacturers regarding automotive safety standards [5]. The auto industry 
reacted to this action by running advertisement campaigns promoting highway safety and 
donating money for research in automobile safety [5]. The culmination of this movement 
occurred with the publication of a book called Unsafe at Any Speed by a lawyer, Ralph 
Nader in 1965 [2]. This book highlighted the dangers existent in American cars, issues 
like the lack of occupant restraints in vehicles, faulty designs, poor suspensions, faulty 
brakes, and engineering problems, putting forth the idea that the automobile industry had 
forfeited public safety for profits, urging relevant authorities to stop this [5]. In 1966 the 
United States Congress held a series of highly publicized hearings regarding highway 
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safety[5]. The National Traffic and Motor Vehicle Safety Act passed in 1966 started the 
National Traffic Safety Agency within the Department of Commerce and began setting 
minimum safety standards for motor vehicles [1]. The Highway Safety Act of 1966 
started the National Highway Safety Agency to co-ordinate National Highway Safety 
programs. In 1968, collapsible steering wheels, collapsible columns and safety belts 
among other accessories were made standard equipment in all cars[5]. The National 
Traffic Safety Agency and National Highway Safety Agency were combined into and the 
National Highway Traffic Safety Administration with William Haddon becoming the its 
first chief [5]. Thus the decade between 1960 and 1970 saw the introduction of safety 
laws, the starting point towards better standards and their implementation in automotive 
safety. 
After the introduction of safety belt laws in 1968, their continued low use became 
the primary issue. For the laws to have an effect in reducing crashes, it was necessary 
that the vehicle owners begin to use these safety add-ons [8]. A 1970 survey gauged the 
use of lap and shoulder belts, for vehicles produced between 1964-67, lacking safety 
features to be 1-6 percent with belt use for vehicles produced between 1968 -71 
equipped with lap and shoulder belts, and at a range between 7-19  percent [8].   
1.3.1 Educational Efforts to Increase Belt Use 
The Insurance Institute of Highway Safety (IIHS) conducted research in the early 
1970’s, regarding awareness campaigns and their efficacy in increasing belt use [8]. The 
Institute first located a community with a cable television system capable of delivering 
different commercials to each household.  Only selected households were repeatedly 
aired six different types of commercials developed from interviews, carrying different 
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messages urging seat belt use, over prime time for a period of 9 months from June 1971 
to March 1972 [8]. The belt use within the community was tracked for this entire 9-
month period, with belt use for members of selected households receiving the 
advertisements being compared with belt use from members of the remaining households. 
The results showed that belt use for members from both the households had declined [8]. 
A more intensive campaign followed the initial campaign, neither of which increased the 
safety the belt use [8]. 
1.3.2 Technological Efforts to Increase Belt Use 
The failure of advertising campaigns caused researchers in the United States to 
seek other approaches to increase belt use. As a part of this experiment, Buzzer lights 
were implemented in all cars manufactured between January 1, 1972 and August 1973 
[8]. In this system, a buzzer light was activated for at least 1 minute after the driver seat 
was first occupied to remind occupants that the front outboard seat belts were not 
fastened. This buzzer-light system did not increase safety belt usage and motor vehicle 
fatalities continued to climb peaking at 56000 for the year 1972 [8].  
 In 1973, the NHTSA approved safety belts with a starter interlock system, which 
prevented a car from starting unless the safety belts were fastened. All cars 
manufactured after August 1973 were required to have this system. This interlock was 
successful in terms of increasing safety belt usage, increasing the belt usage for cars 
manufactured in 1974, from 28 percent in 1973 to 59 percent just a year later [8]. 
However, because of the public outcry over this system, Congress ordered the NHTSA 
to repeal it, simultaneously prohibiting the introduction of any future safety standard 
having either an interlock or a continuous warning [8]. 
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Throughout the 1970’s, there was little support or interest among the population 
regarding safety belt legislation in the United States which was evident in the public 
outcry against ‘ignition interlock’ in 1975 . Until 1980, the American automotive 
industry lobbied in various state and federal institutions, protecting its interests by 
delaying key legislature, modifying laws to suit the industry and preventing passage of 
more stringent laws [4]. The laws excluded pick-up trucks and utility vehicles from 
passenger-car safety-standards, with the auto manufacturers simultaneously 
concentrating on selling more of the excluded category vehicles [4]. 
The 1980’s saw changes in public attitudes, with an increase in awareness among 
the American public regarding the lack of safety in automobiles as reflected in the 
increasing number of lawsuits against auto companies [4]. Accident victims sued 
automobile manufacturers for injuries and deaths caused due to improprieties or 
inadequacies in vehicles design. These lawsuits lead the courts to rule that 
manufacturers are obligated to build safe vehicles, holding manufacturers accountable 
to accident victims and their families. The law  defined crashworthiness as “a duty to 
build a motor vehicle that provides reasonable occupant protection in foreseeable 
crashes” [4]. 
1.4 Monitoring Activities and Interventions 
The Fatality Analysis and Reporting System (FARS) was started by the NHTSA 
in 1975, with the aim of providing an analysis tool to tackle increasing fatalities, has also 
been used as a tool  to track trends in belt use [9]. FARS is database pertaining to fatal 
crashes occurring in the 50 states and Puerto Rico that contains information such as the 
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crash location, number of fatalities, crash type, restraint use, vehicle type, driver gender, 
time of day and other facts pertinent to the crashes [9]. The drawback of FARS is that it 
tracks people involved in fatal crashes and no prediction can be made about general belt 
use. 
Monitoring activities are undertaken in every state as a part of federal law signed by 
the governors of all states except New Hampshire. The Federal Government provides 
funds to all states to implement safety programs and improve roadway safety, in return 
for which the state has to comply with such federal requirements as the monitoring of 
occupant restraint usage every year. In regions where monitoring activities indicate 
reversal trends, enforcement activities coupled with awareness campaigns are typically 
introduced.   
To obtain an estimate of the national level safety belt usage, the NHTSA started 
the National Occupant Protection and Use Survey (NOPUS) in 1996. NOPUS is a 
multistage, probability-based  safety belt use survey [10]. In addition, to safety belt use 
the survey also collects data regarding child restraint and motorcycle helmet use [10]. 
The procedure for data collection remains consistent throughout the nation for all of the 
4000 belt observation sites, thus allowing for aggregation and direct comparison of data 
[10]. Each study involves three separate data collection components 1) the moving traffic 
study for collection of information about overall safety belt use, 2) the controlled 
intersection study for collection of information about belt use by type of vehicle and 
person characteristics, and the shopping center study for collection of information about 
rear seat belt usage. The study at intersections gives a detailed breakdown of belt use by 
 
 
 
 10
various characteristics like gender, vehicle type, license plate number and approximate 
age and race. Data for this aspect is collected at selected intersections having stop signs 
or traffic signals, by pairs of observers between 8 AM and 6 PM [10].  Only stopped 
vehicles are observed so as to allow time for observation. There is no verbal interaction 
between the observers and the motorists. The data is then analyzed statistically, for an 
accuracy of 90% for finding out significant increases.  
 
Figure 1: Safety Belt Use 1994 – 2006 [21]   
 
 
Simultaneous with the monitoring, awareness and enforcement campaigns which 
aim at influencing the driver behavior are implemented and tracked at various stages of 
the campaign. The effect of the campaign is seen in the variation in belt use at different 
stages of tracking.  The intervention is designed and tracked taking into consideration the 
target population.  
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1.5 Project Objectives 
A number of State sponsored interventions to increase belt use or for studying 
human behavior are conducted each year and monitored to track belt use. This study aims 
to determine the effects of enacting a more stringent belt use law in South Carolina, 
coupled with statewide awareness campaign, on the nighttime safety belt use as 
compared to daytime belt use. Previously conducted interventions and their effects on 
belt use are covered in the next chapter. The population is broken down on basis of 
gender and vehicle type and belt use for each type is ascertained for day as well as 
nighttime, both before and after the change in belt law to primary from secondary.  The 
standard comparisons include checking whether daytime belt use is greater than 
nighttime for each category, whether belt use for males is greater than females for vehicle 
type and time of day, as well as whether belt use for cars/SUV’s is greater than pick-up 
trucks. The effect of the intervention is checked by comparing belt use for each sub-
category before and after the change in law. Thus the study will determine whether there 
are any existent variations within the population before the belt law, and effect of belt law 
on each individual category. 
1.6 Project Background 
This research was initiated as an extension of a class research project conducted 
by CE 815 Transportation Safety Engineering students at Clemson University. The class 
project sought to determine the effect of an on-campus safety belt awareness campaign 
on daytime belt use on the Clemson University campus. The first step involved 
determining parameters to be surveyed, the baselines for comparison and factors 
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pertaining to site selection. The choice of attributes, sample size, and allowable error 
were decided by the study planning team members. The attributes chosen to classify the 
surveyed population were gender, faculty or student status, and vehicle type.  Data 
collection occurred in three phases followed by analysis and reporting. The three phases 
included survey of baseline safety belt use, survey of belt use during on-campus 
awareness campaign, survey of belt use after on-campus awareness campaign and were 
spread out over a period of 2 months from 10th October 2005 to .18 November  2005. 
For the daytime data collection, 16 members of the Transportation Safety 
Engineering Class, Civil Engineering 815, were assigned to locations to be surveyed in 
groups of two at specific times based on peak traffic hours. To ensure uniformity of data 
collected by different groups, members of the project management team demonstrated 
data collection methodology to group members and were assigned to each data collection 
team. The pre-campaign data collection took place from October 10-14, 2005 to 
determine the baseline state of safety belt use. The data collection timetable is shown in 
table below. 
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Table 1 : Daytime Data Collection Timetable Prior to Awareness Campaign 
 
DATA COLLECTION PERIODS 
PRIOR TO ON CAMPUS AWARENESS CAMPAIGN 
  10/10/2005 10/11/2005 10/12/2005 10/13/2005 10/14/2005
  Monday Tuesday Wednesday Thursday Friday 
7:00 AM           
8:00 AM           
9:00 AM           
10:00AM           
11:00AM           
12:00PM           
1:00 PM           
2:00 PM           
3:00 PM           
4:00 PM           
5:00 PM           
 
Data collection was conducted at 10 sites. The sites were predominantly 
intersections and surveyors collected belt use data for traffic in both directions. Typically 
each direction of travel was surveyed by a pair of team members, with one team member 
watching the oncoming traffic and calling out each observation to the second member 
who recorded this information using tick-marks in the data collection sheet shown in 
Appendix A. The teams recorded the number of vehicles for which they could not clearly 
observe the seat belt usage. The tick marks were summed to determine the number of 
observations in each category at each data collection site. The baseline data can be found 
in Appendix  
Nighttime Data Collection  
 
The nighttime data collection prior to awareness campaign was conducted for the 
week from October 10 – 21. The procedure for nighttime data collection was different 
from daytime data with the data observation and recording being conducted by the same 
individual. The datasheet for nighttime data collection is shown in Appendix B.  
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Table 2 Nighttime Data Collection Timetable before Campus Awareness Campaign 
DATA COLLECTION PERIODS 
 PRIOR TO ON CAMPUS AWARENESS CAMPAIGN  
  10/10/2005 10/11/2005 10/12/2005 10/13/2005 10/14/2005
  Monday Tuesday Wednesday Thursday Friday 
3:00 PM           
4:00 PM           
5:00 PM           
6:00 PM           
7:00 PM           
8:00 PM           
9:00 PM           
10:00PM           
11:00PM           
DATA COLLECTION PERIODS 
PRIOR TO ON CAMPUS AWARENESS CAMPAIGN  
  10/17/2005 10/18/2005 10/19/2005 10/20/2005 10/21/2005
  Monday Tuesday Wednesday Thursday Friday 
3:00 PM           
4:00 PM           
5:00 PM           
6:00 PM           
7:00 PM           
8:00 PM           
9:00 PM           
10:00PM           
11:00PM          
 
After the baseline data collection phase was completed, the project team 
conducted a safety belt awareness campaign. The incentive campaign was designed to 
reach as many Clemson University students and employees as possible in a short period. 
Faculty, staff and students could sign safety belt pledge cards to enter drawings for $25 
restaurant gift certificates.  Awareness initiatives included the posting of safety belt flyers 
with statistics on belt use and crash-related injuries and fatalities, as well as posting stall-
stories about campus specific belt use in bathroom stalls – a method sure to capture a 
captive audience. The project team developed a simple, eye-catching flyer and two sets of 
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stall stories to call attention to the displayed facts, to encourage safety belt usage and to 
inform individuals as to the importance of wearing safety belts.  The entire Clemson 
population was e-mailed a newsletter, sent on November 1, 2006, titled “Civil 
Engineering Promotes Safety with Seat Belts” encouraging belt use. 
After the awareness campaign, the effect on safety belt use was measured by 
collecting daytime and nighttime data between November 7 and 18, the procedure for this 
data collection was identical to the pre-campaign data collection. However, only four 
sites from the original ten sites, having the highest daytime volumes during the pre-
awareness campaign surveys, were chosen for daytime data collection after the awareness 
campaign. The nighttime data collection for was conducted on same weekdays and times 
as the pre-awareness campaign nighttime surveys to allow for greater accuracy in 
comparing day and nighttime use. Table below, shows the post-awareness campaign data 
collection schedule.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 16
Table 3 : Data Collection after On-Campus Awareness Campaign 
DATA COLLECTION PERIODS 
AFTER ON CAMPUS AWARENESS CAMPAIGN  
  11/7/2005 11/8/2005 11/9/2005 11/10/2005 11/11/2005 
  Monday Tuesday Wednesday Thursday Friday 
7:00 AM          
8:00 AM          
9:00 AM          
10:00AM          
11:00 AM          
12:00 PM          
1:00 PM          
2:00 PM          
3:00 PM          
4:00 PM          
5:00 PM          
6:00 PM          
7:00 PM          
8:00 PM           
9:00 PM           
10:00PM           
11:00 PM           
DATA COLLECTION PERIODS 
AFTER ON CAMPUS AWARENESS CAMPAIGN 
  11/14/2005 11/15/2005 11/16/2005 11/17/2005 11/18/2005 
  Monday Tuesday Wednesday Thursday Friday 
7:00 AM          
8:00 AM          
9:00 AM          
10:00AM          
11:00AM          
12:00 PM          
1:00 PM          
2:00 PM          
3:00 PM          
4:00 PM          
5:00 PM          
6:00 PM          
7:00 PM          
8:00 PM          
9:00 PM          
10:00PM          
11:00PM          
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 Table 4 : On-campus Awareness Campaign Results 
 
 Truck  Males  Cars / SUV Males 
  Before After Diff Sig.  Before After Diff Sig. 
DAYTIME     DAYTIME     
Sample  555 240     Sample 1430 677     
Mean 50.63 54.58 3.95   NO Mean 68.60 70.01 1.41 NO 
NIGHTIME     NIGHTIME     
Sample  478 525     Sample 1793 2012     
Mean 51.01 42.95 -8.06    NO Mean 77.73 58.30 -19.43 NO 
Diff. -0.38 -11.63     Diff. 9.14 -11.71     
Sig.  NO NO     Sig.     NO   NO     
 Truck  Female  Cars/ SUV Females 
  Before After Diff Sig.   Before After Diff Sig. 
DAYTIME     DAYTIME     
Sample  51 40   Sample 1366 718     
Mean 72.55 70.00 -2.55  Mean 76.57 79.94 3.37 NO 
   NIGHTIME     
Sample  28 15     Sample 1055 1179     
Mean 80.00 70.83 -9.17     Mean 76.66 72.48 - 4.18 NO 
Diff. -7.45 -0.83     Diff. -0.09 -7.46     
Sig.     NO   NO     Sig.     NO  NO     
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Female trucks have a very small sample size making comparison, which need not 
the necessarily indicate belt use for majority of females driving trucks. Hence the data for 
female trucks has not been analyzed. 
Daytime and nighttime compared for before and after the on-campus campaign as 
well as day and nighttime use is shown below. A summary of the data shown below has 
been shown in Appendix. 
The Data, graphs and relevant t-test calculation relating to above comparisons are 
included in Appendix.  
The study considered 3402 daytime observations and 3354 nighttime observations 
collected at four of the ten selected locations prior to implementing the on-campus 
awareness campaign. The daytime belt use among the four categories was lowest for 
Male Trucks at 50%, followed by Males Cars & SUV’s at 68%, Female Trucks at 72% 
and maximum for Female Cars & SUV’s at 76%.  The lowest recorded use for nighttime 
survey was for Male Tucks at 51%, followed by Female Cars & SUV’s and Males Cars 
& SUV’s both at 77%. Female Trucks showed highest nighttime use at 80%. Due to 
small sample size for Females trucks, the belt use does not necessarily represent true belt 
use for that category.  The nighttime belt use for remaining three categories was greater 
than the daytime use; however for Male Trucks and Female Cars & SUV’s, the nighttime 
use exceeds the daytime use by less than half a percentage point, and cannot  be 
considered to be significantly different. The nighttime use for Male Cars and SUV’s was 
greater than daytime belt use by 9%.  
The post campaign survey recorded 1675 daytime observations and 3731 
nighttime observations. The average daytime belt use was 54% for Males Tucks, 70% for 
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Male Cars & SUV’s, 79% for Female Cars & SUV’s with corresponding nighttime use 
being 43%, 58% and 72% respectively. Though the daytime post awareness campaign 
averages for samples were greater than pre campaigns ones, none of the increases were 
significant, with nighttime use for all three categories reducing, after the awareness 
campaign. The difference between day and nighttime use too increased for all the three 
categories.      
  The approximate ranges for the belt use in the categories as seen from the study 
are shown below. 
Table 5: Belt Use for Categories in the On-Campus Survey 
 
Males 
Trucks 
Females 
Trucks 
Males 
Cars & 
SUV's 
Females 
Cars & 
SUV's 
 
Daytime   50 - 55% 70 – 73% 68 – 71% 76 – 80% 
 
Nighttime 42 – 52% 70  - 80% 58 – 77% 72 – 77% 
 
 The study developed a method for data collection by choosing attributes to be 
surveyed in a safety belt survey, identified locations for day and nighttime observations 
which match the requirements of visibility and speed for observing driver behavior as 
well as display sufficient unbiased traffic volumes for city of Clemson. The survey 
targeted nighttime belt use in Clemson, giving a general idea about baseline nighttime 
belt use in Clemson, co-relation if any between nighttime and daytime use, and tried to 
determine the impact of an-awareness campaign on nighttime belt use.  
An awareness campaign of the type described above was unable to increase the 
belt use for any of the categories. As considered before, awareness campaigns began 
 
 
 
 21
increasing belt use in the United States, when coupled with mandatory belt use laws and 
enforcements. Such measures too do not stabilize usage rates. Continually monitoring 
belt use by  NOPUS, FARS and  or annual surveys, and follow ups by enforcement 
campaigns like Click-it-or-Ticket in case of a fall in belt use can help sustain belt use at 
higher levels. All these monitoring activities target daytime users, in most cases 
neglecting nighttime use.   
Primary laws too have an effect of increasing belt use, especially for states 
changing from secondary to primary laws, with primary law states having higher use 
rates than secondary law states. This trend of changing from secondary to primary law, in 
recent years was started by California, which also carried out a study to determine the 
impact of change on belt use among nighttime weekend drivers. South Carolina enacted it 
primary law which came into force on 9th December 2005. This thesis aims at 
determining the effect of the law on the day and nighttime belt use for the various pre-
determined categories, by surveying same locations as surveyed for the on-campus 
awareness campaign.  
Since the data collected before and after the on campus awareness campaign did 
not have any significant impact on the day or nighttime belt use, it defines a baseline 
daytime and nighttime belt use for comparing the four different categories which will 
remain same for the post 9 December survey. The pre and post on-campus awareness 
campaign data can be used for comparing annual variation in belt use and as baseline for 
assessing the impacts of any future campaigns in Clemson. 
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1.7 Confirmation of Baseline 
Comparison of Pre On-campus awareness campaign with data collected during 
the baseline confirmation week. 
Table 6 : Daytime Baseline Confirmation 
Truck     
  Males     
Baseline 
 
Baseline 
Before 
On-Campus
Awareness 
Baseline 
Before 
Primary 
Enforcement Diff. Sig. 
NIGHTIME     
Sample  478 486     
Mean 51.01 44.41 -6.60 N0 
Std. Error  3.15 2.60     
Cars/ SUV     
  Males     
  
Baseline 
Before 
On-Campus
Awareness 
Baseline 
Before 
Primary 
Enforcement Diff. Sig. 
NIGHTIME     
Sample  1793 1681     
Mean 77.73 63.17 -14.56 NO 
Std. Error  6.58 0.93     
Cars/ SUV     
  Females     
 
Baseline 
Before 
On-Campus
Awareness 
Baseline 
Before 
Primary 
Enforcement   
NIGHTIME Diff. Sig. 
Sample  1055 949     
Mean 76.66 59.91 -16.75 NO 
Std. Error  7.49 3.10     
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Comparison of Pre On-campus awareness campaign with data collected during 
the baseline confirmation week. 
Table 7: Nighttime Baseline Confirmation 
Truck       
  Males     
  
Baseline 
After  
On-Campus 
Awareness 
Baseline 
Before 
Primary 
Enforcement Difference Significance
NIGHTIME     
Sample  525 486     
Mean 42.95 44.41 1.46 NO 
Std. Error  4.46 2.60     
Cars/ SUV     
  Females     
  
Baseline 
After  
On-Campus 
Awareness 
Baseline 
Before 
Primary 
Enforcement Difference Significance
NIGHTIME     
Sample  2012 1681     
Mean 58.30 63.17 4.87  NO 
Std. Error  5.47 0.93     
Cars/ SUV     
  Females     
  
Baseline 
After  
On-Campus 
Awareness 
Baseline 
Before 
Primary 
Enforcement Difference  
NIGHTIME     
Sample  1179 1681     
Mean 72.48 63.17 -9.31  NO 
Std. Error  4.09 0.93     
 
The graph comparing the 3 tables along with the relevant statistical analysis is shown in 
Appendix.  
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 Since there is no significant statistically proven variation within any one category, 
the respective daytime and nighttime data is aggregated to give a comprehensive 
baseline. The baseline is graphically represented in Appendix. 
Table 8 : Entire Dataset Collected Prior to December 11. 
 
DAYTIME NIGHTTIME 
Male Female Male Female Male 
Femal
e Male 
Femal
e 
  
Truck Truck 
Car / 
SUV 
Car / 
SUV Truck Truck 
Car / 
SUV 
Car / 
SUV 
  Prior to On Campus Campaign Prior to On Campus Campaign 
Sample 
Size 555 51 1430 1366 478 28 1793 1055 
Average 
Use 50.63 72.55 68.60 76.57 51.01 80 77.74 76.66 
Std Err 3.31 5.87 4.16 2.72 3.15 13.47 2.49 2.83 
  After On Campus Awareness 
Campaign 
After On Campus Awareness 
Campaign 
Sample 
Size 240 40 677 718 525 15 2012 1179 
Average 
Use 54.58 70.00 70.01 79.94 42.95 70.83 58.3 63.04 
Std Err 6.99 19.60 4.98 3.26 4.46 18.73 4.4 6.44 
  Baseline Confirmation Week Baseline Confirmation Week 
Sample 
Size      486 43 1681 949 
Average 
Use      44.41 33.33 63.17 59.91 
Std Err         2.6 14.23 0.93 3.1 
  Aggregated Daytime Data Aggregated Nighttime Data 
Sample 
Size 697 86 1809 1861 1239 71 5211 2870 
Average  
Use 50.93 72.09 68.10 77.86 48.67 39.44 61.98 68.29 
Std Err 3.95 10.59 3.33 2.29 1.52 8.98 1.13 2.03 
 
 
 
 
 25
The above data has been graphically displayed in Appendix. 
1.8 Overview of Document 
The chapters to follow include literature review, methodology, calculation, results 
and discussion, and the conclusion. The literature review will touch on the papers 
presented in recent years relating to research carried out on safety belt use, and will also 
cover the results of awareness campaigns and enforcement campaigns carried out at 
different locations in the United States. This will be followed by the methodology which 
will explain the considerations involved in planning this study, site selection, the method 
of data collection, the timetable for data collection and data analysis techniques. The 
calculations show in detail, the various statistical methods used for analysis that lead to 
segregating significant variations in safety belt use from insignificant ones. The results 
and discussion chapter will display the results and discuss the significant results. It will 
indicate whether there were any existent variations within the population before the 
change to primary law, the effect of change in law on each individual category, and 
comparison between categories by time and vehicle type. The conclusion will summarize 
the significant results, the limitations of the study and what needs to be further 
researched. 
 
 
 
 
 2.0 LITERATURE REVIEW 
 
The literature review covers mainly the effect of campaigns, enforcement or 
awareness, on nighttime belt use and related studies and the effects of change in laws 
from Secondary to Primary. The first review ‘Effect of Signage on Belt Use among 
Citizens’ is mainly a study indicating effect of a non-enforcement awareness campaign 
on belt users. The next review ‘Developing a Methodology for Nighttime Survey’, is a 
study on conducting nighttime survey without the aid of any special equipment. The 
remaining reviews trace the effects of enforcement campaigns and up gradation in law to 
Primary from Secondary, on the belt use. 
2.1 Effect of Signage on Belt Use among Senior Citizens 
A human behavior modification program, conducted in 2000, aimed at studying effects of 
signage on belt use among senior citizens. Studies show that belt usage among middle 
age drivers is affected by legal consequences and in older drivers is affected by fear of 
injury [11]. Prompting road users to increase belt use using road signs is cost effective 
[11]. The installation of the signs with the message ‘BUCKLE UP, STAY SAFE’ on stop 
signs at the intersections constituted the intervention. 
Five independently identified senior activity centers were selected, with two sets 
of twenty-five drivers being selected in each center to observe both before and after the 
intervention [11]. The subjects were not informed of either the survey or the behavior 
modification program [11].  
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The drivers were observed for a week prior to the installation of the signs, for a 
week after the installation and finally observed for a week, 6 months after the installation 
of signs [11].  
At each location two observers sat on opposite sides of the road at intersections 
near each activity center to observe belt usage, recording whether drivers wore safety 
belts prior to, at or after observing the signs [11].  
The baseline for both datasets was similar, with use for both the groups at 68% 
and 72% [11]. After the first week the number of drivers approaching the signs unbelted, 
however remained the same but the total number of drivers leaving the sign belted 
increased to 94%, with 86% of unbuckled drivers buckling up at the intersection [11]. 
After 6 months, this percentage increased to 88%[11].  
2.2 Nighttime Belt Use and Interventions 
The monitoring activities conducted by the states, NOPUS and awareness 
campaigns concentrate, in most cases, on daytime belt use, with nighttime use being 
included only in FARS. NOPUS, which is the most conclusive belt use survey, does not 
consider nighttime belt use, as its data collection continues only until 5:00 pm to ensure 
visibility. 
2.2.1 Developing a Methodology for Nighttime Data Collection 
The Center for Transportation Safety at the Texas Transportation Institute 
developed a methodology in 2005 for collecting seat belt use and age data among night 
time vehicle occupants [12]. The primary objectives of the study were to determine if 
safety belt use and occupant age information could be collected during the night time 
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[12]. This study aimed at collecting data comparing day and night time safety belt usage, 
while simultaneously concentrating on the age categories of the sample surveyed [12]. 
The sites for data collection were selected based on type of intersection, lighting and 
traffic flow during the day and night, with five sites being chosen in two different areas 
for a total of ten sites [12]. Two sites were stop-controlled intersections with and without 
pole lighting, while three were signalized intersections with different levels of lighting 
from low to high [12]. Another two intersections with no supplemental sources of 
lighting were chosen [12]. Data collection at all the sites during day and nighttime for 
each vehicle included restraint use for driver and front outboard seat passenger, gender 
information and estimated age information for both [12]. At each site for each data 
collection, a pair of observers recorded the information [12]. The first observer, who was 
positioned before the second observer, recorded the restraint usage and gender, and 
relayed this information along with the estimated age to the second observer who then 
recorded it. The second observer, stationed near a STOP sign, recorded the age by 
holding up signs requesting the road users to state their age [12]. A minimum of 100 
observations were made at each location with a total of 3025 vehicles being surveyed 
[12]. 
The study found that safety belt usage could be accurately measured at nighttime, 
irrespective of the lighting conditions [12]. However, the collection of age data at night, 
by holding up signs requesting the road users to state their age, displayed variable results 
[12]. The comparison between day and nighttime indicated that restraint usage is lower at 
nighttime than during the day [12]. In addition, driver age tended to be lower during the 
night than during the day [12]. 
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2.3 Effect of Click-It-or-Ticket Campaign on Belt Use in Connecticut 
A nighttime safety belt survey was conducted in Connecticut in 1993 and the data 
compared with daytime usage [13]. The (FARS) indicated that belt use was 53 percent 
for daytime and 31 percent for nighttime [13]. FARS also showed that in Connecticut, 
belt usage among the fatally injured declined from 10 pm, reaching its lowest at 2 am 
[13]. Although this period experienced approximately ten percent of daily traffic volume, 
thirty-nine percent of total fatal crashes occurred within these 4 hours. [13].  
Connecticut conducted a full daytime safety belt survey for 1993, in compliance 
with the Uniform Criterion for State Observational Surveys of Safety Belt in compliance 
with United States code to provide a baseline for daytime restraint usage in Connecticut 
[13]. 
The day and nighttime sites included the same 100 locations in counties in which 
97 percent of population resided. The observational procedures for both day and 
nighttime were similar except the nighttime surveys used more sophisticated military 
grade equipment consisting of night vision with image intensifiers and infra-red spot 
lights which illuminated sites having less lighting [13]. The surveyors experienced with 
daytime surveys were trained to use this sophisticated equipment for the observation [13]. 
Multiple posts were set up where traffic volumes were higher and could not be counted 
by a single surveyor [13]. Each site was observed for 45 minutes of the day, with each 
lane of traffic being observed simultaneously and for equal amounts of time [13]. The 
data collection at each site was weighted as per day volumes to provide a representation 
for entire the night rather than just the time surveyed [13]. 
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In May 2004 a Click-It-Or-Ticket Campaign was initiated and used as the 
intervention.  The restraint use prior to the campaign was 79% during the day and 67% 
during the night [13]. After the enforcement campaign, the belt use increased to 81% 
during the day and 74% for the nighttime with this difference in belt use increase 
primarily being from urban areas [13]. 
2.4 Nighttime Seat Belt Enforcement Demonstration Project by Buckle-Up PA 
The Nighttime Seat Belt Enforcement Demonstration Project conducted by 
Buckle-Up PA, a coalition of law enforcement agencies, PENNDOT and United States 
Department of Transportation aimed at increasing the nighttime safety belt usage, by 
trying to enforce restraint usage [14]. Previous interventions by Buckle-Up PA resulted in 
an increase in restraint use from 69% to 82% however; Buckle-Up PA concentrated only 
on daytime safety belt use [14].  
The sites for data collection were selected within the city of Reading with 
Bethlehem being selected as a control site, to track the existence of external factors 
influencing belt use during intervention [14]. Twenty sites in each city were tracked for 
use twice a day, once during the daytime and once during nighttime, the duration of each 
observation being 45 minutes [14]. The study was carried out over a period of 30 days 
before and after the intervention [14]. 
The intervention aimed at keeping safety belt use in the news for 30 days with 
earned media activities consisting of press releases, public service announcements, check 
point and weekly enforcement statistics, appearances of enforcement personnel on 
community talk shows in both English and Hispanic newspapers and on 2 radio stations. 
Also included in the intervention were visits to schools, school safety belt programs, 
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mass material distribution related to “Click it or Ticket” and a post release concerning the 
statistics [14]. Newspapers were important because a large percentage of target 
population was Hispanic [14]. 
The awareness campaign was followed with the ‘Click it or Ticket’ nighttime 
enforcement campaign [14]. Relatively sophisticated night vision equipment such as 
night vision goggles and infra red beams were used to observe road users with all the 
observers having extensive previous experience of safety belt surveying [14]. Officers 
patrolled the streets, using minicades and flares, to slow down road users, initiated 
contact with violators and issued tickets, increasing the citations handed out during the 
thirty day intervention period [14]. At all times during the enforcement a ‘0’ tolerance 
was in effect for law violations [14]. The enforcement was conducted from 1 September 
to 30 September on all nights except Sundays [14]. 
The media generated would affect belt use at the control site in Bethlehem, and 
introduce bias in the baseline to be used for comparison. Hence, to assess the impact of 
the media, a separate before and after study was conducted at Driving License Centers in 
Berks and Northampton County by handing out one-page questionnaires [14]. 
 The total number of observations observed in Bethlehem, the control site, was 
5163 prior to intervention and 5550 after intervention [14]. Daytime restraint use, 
dropped from 69 percent to 66 percent after the survey, while nighttime use remained 
constant at 64% indicating no existence of external factors influencing belt using within 
PA [14]. 
  In Reading, 4876 observations were made before the intervention and 4942 after 
the intervention. [14] The belt use increased from 56% to 59% during the daytime, and 
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from 50% to 56% percent during the nighttime. [14] Since the control sites did not 
display any effect, the increase in belt usage in Reading, was not a result of any external 
factors, other than the intervention [14]. 
The studies conducted independently in different states do not have common 
standards to ensure uniformity in methods for surveying the occupant restraint use or data 
collection purposes. Though minimum standards have been specified, there is variation in 
nearly all aspects of data collection, including the manner in which the data is monitored, 
the areas of the state included or excluded from monitoring, the site selection, the 
baseline comparison to determine the sampling bias, the attributes selected for data 
collection and the methods of collection.  Further few states consider nighttime belt use 
in observations and interventions. Owing to these inconsistencies, data collected from 
different areas of the country cannot be aggregated or compared to give a national picture 
of nighttime safety belt usage. 
2.5 Belt Use in Primary Law and Secondary Law States 
Immediately after safety belt laws were introduced a number of states NC, Texas, 
Hawaii in 1985, Connecticut, New Mexico and Louisiana in 1986 converted their belt 
law from a secondary law to a primary one so as to increase belt use [15]. 
States implementing Primary belt laws have been proved to have higher belt use 
than states with secondary belt laws. In 2002, the Center for Disease Control and 
Prevention (CDC) analyzed data from the Behavioral Risk Factor Surveillance System 
(BRFSS) survey for the same year, to determine the impact of primary laws on adult 
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safety belt use. The analysis aimed at determining whether change to the Primary law, 
affected belt use and the number of fatalities. All the 50 states, DC, Guam, Puerto Rico, 
and the US Virgin Islands participated in this, a state-based telephone survey of the non-
institutionalized, civilian population older than 18 years of age [16]. 
  The survey specifically asked how often the respondents rode in cars and how 
often they wore seat belts; with the answer options including always, nearly always, 
sometime, seldom or never [16]. Respondents who never rode in a car or those who 
answered, “Don’t know”, were dropped form the survey [16]. 244,563 samples were 
surveyed of which 58.6% percent responded [16]. 
The survey found that safety belt use was higher in states with a primary belt law 
than a secondary one, with belt use in the former ranging from 84.9% to 85.7% with a 
mean of 85.3%, compared to the secondary belt law areas reporting use from 74.1% to 
74.8% [16]. The occurrences of no seatbelt use were also higher in secondary than 
primary states [16]. 
Currently, 16 states have introduced primary safety belt laws while the remaining 
states other than New-Hampshire have a secondary law, with New Hampshire having no 
law. 
2.6 Changes in Belt Use After the change from Secondary to Primary Laws 
Secondary law states use the change from secondary to primary to as an 
intervention, for substantially increasing the belt use by supplementing it with pre-
intervention awareness campaigns and post-intervention enforcement campaigns. Though 
the effects of change from Primary to Secondary on daytime use have been documented, 
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few studies have studied the effects on nighttime belt use or compared the variation of 
effects on day and nighttime use. 
In recent years this trend was initiated by California, converting its secondary law 
to a primary one 1993.California upgraded its belt law from a secondary to a primary one 
on 1 January, 1993 [17]. A survey was conducted in California in 1993 comparing effects 
of the change, from a primary to a secondary law on nighttime weekend drivers using a 
before and after study. 
  Oceanside and Salinas, California, participants in an ongoing project to reduce 
drunk driving, were selected for direct observation, with locations for observation being 
selected depending on traffic flow and safety considerations [17]. The sites once selected 
remained same for both the before and after phases of the project [17]. 
Prior to this survey only daytime research had been conducted on weekend drivers 
in California with daytime surveys finding an increase in seat belt use from 13 to 20 
percentage points over the previously surveyed use [17]. Nighttime data collection took 
place between 9:00 PM and 2:00 AM from June 1991 to June 1995 at the locations 
identified, on alternate Fridays and Saturdays in both communities, with a police officer 
stationed near the site randomly selecting the drivers [17]. The drivers were stopped and 
interviewed after recording the safety belt use data, with 9119 drivers surveyed in Salinas 
and 9391 in Oceanside [17]. 
  Data from the two sites was combined for analysis, the results indicating that belt 
use had increased from 73% prior to primary law to 95% after the law [17]. Additionally 
the results found that high-risk drivers, with blood alcohol levels above 0.10%, had much 
lower safety belt use rates before the primary law, ranging from 44% to 66% with a mean 
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of 53% [17]. However, the belt use rates for these drivers also increased to 92%, from 
87%-96.6%, after implementation [17]. 
2.7 Factors Affecting Belt Use and Characteristics of Non-Users 
Safety belt users can be broken down into 3 groups, ‘full time users, part-time 
users and hardcore non-users’ [20]. Seat belt use or non use is related to the user and has 
a substantial human factors component attached to it. For hard core users or non-users 
belt use is a matter of habit, developed over a period of time and related to each driver’s 
individual experience and influenced by people around him like his parents and peers 
[20]. Most hard core non users are aware of the benefits of safety belts and in survey 
carried out by the Motor Vehicle Occupant Safety Survey in 2001, 56% of hard core non-
users agreed that they would like to be buckled up in a crash. Attitudes and beliefs affect 
belt use, especially among hard core non-users who believe that belt use is a matter of 
personal choice, rather than enforcement [20]. Part-time belt use is affected by the road 
user’s perception of the trip, with part-time users buckling up if they perceive the trip 
involves a higher risk situation like poor visibility, higher speeds or longer trip [20]. 
Driving for short distances is the most common excuse by given drivers for not using 
safety belt [20]. Individual choice of the driver plays an important role and hence belt use 
reduces for people having a higher appetite for risk, as they perceive a lesser risk in most 
scenarios and do not buckle up [20]. Hardcore non-users have attitude which associates 
them with risky lifestyle, aggressive behavior, excessive consumption of alcohol and 
more traffic violation citations [20]. Other reasons like forgetting to wear, being in hurry 
and discomfort in using belt use were other the reasons cited for not buckling.   
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Safety belt use can be categorized by a number of factors like the area under 
observation i.e. rural or urban or whether the law in enforcement is primary or secondary, 
socioeconomic status, the age of the user, the gender, the type of vehicles because people 
associated with each of the categories display certain specific attitudes affecting which in 
turn affects their belt use rates. The time of year during which the survey is being 
conducted, weather and time of day also affects the road users and affects their belt use.  
Socioeconomic Status 
 Socioeconomic status is associated with a number of factors like race, ethnicity 
and educational level [20]. These factors when considered individually do not necessarily 
show a definitive correlation with belt use, however when these are considered together 
to represent socioeconomic status a definite co-relation can be seen with belt usage rates 
[20].  
Area Type 
 Safety belt use varies by type of area, with percentage of use higher in urban 
areas, less in suburban areas and the least in rural areas. According to the 2003 NOPUS, 
safety belt usage was 74 percent among rural motorists, 79 percent for urban motorists, 
and 81 percent for suburban motorists [R].  
 Similarly the safety belt use is greater for areas with Primary laws than with 
secondary laws because of the perception of population that stricter laws are be better 
enforced, leading the population to buckle up. 
Age  
Previous research has found that safety belt usage increases with age, is lower 
among the younger population in the United States, and is even lower for young people 
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living in the southern United States, with belt use at 57 percent, specifically for people in 
the 16 to 24 years age category [18].  Surveys have pointed that teenagers are least likely 
to buckle up, even when driving with their parents. 
Gender 
 Nationally, there is a seven percent difference in safety belt usage between the 
genders, with females more likely to wear their safety belts; this being true even in states 
enforcing primary belt law [19]. The gap in belt usage is wider in the southern United 
States with males at 79 percent and females at 89 percent [19]. 
Vehicle Type  
Vehicle type in NOPUS is categorized as pick-up trucks and cars/ vans/SUV’s. 
Pick-up trucks have the lowest safety belt use among passenger vehicles with usage being 
66% for males and 74% for females [19]. 
Table-1: Percent Safety Belt Use Comparing Genders in Motorist Group in 2003 
Males Females Motorist Group 
Passenger Cars 79% 84% 
Vans and SUVs 79% 89% 
Pickup Trucks 66% 74% 
 
 
 
 
 3.0 METHODOLOGY 
 
  The focus of this research was determining the effect of the change from secondary to 
primary safety belt enforcement law on day and nighttime belt use in Clemson, South 
Carolina by observing belt use prior to and after December 9, 2005, the day the primary law 
became effective in South Carolina.  
 This change in the legislation served as the behavioral safety intervention. Daytime 
safety belt use data was collected prior to the change in the law by the CE 815 Transportation 
Safety class as described in the project background in the Introduction.  Additional nighttime 
data was collected specifically for this project both during the period of the CE 815 study 
(pre-primary law baseline) and after the Primary law went into effect (post- primary 1aw). 
The methodology involved deciding attributes, site selection, method for on-field survey and 
method for analyzing the data. 
3.1 Attributes for the Survey 
 The factors used for comparison, determined the attributes for data collection. The 
factors leading to the choice of attributes are discussed below. 
3.1.1 Gender 
The study aimed at determining variation between genders during the day and 
nighttime, before and after interventions with gender for the study, determined by 
observation.  
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3.1.2 Vehicle type 
 From 2002 to 2003, safety belt use in pickup trucks in rural areas increased from 54 
percent to 62 percent, reflecting the benefits of the ‘Click It or Ticket’ Programs and 
demonstrating the potential for improvement with the use of a similar program [19].  The 
study repeated here the day and nighttime comparison within Clemson using the NOPUS 
categories.   
3.1.3 Driver Belt Use Observation 
Due to time constraints, vehicle window tinting, limited personnel during nighttime 
surveying and the difficulty of nighttime observation, attributes pertaining only to persons in 
driver seat and their safety belt use, were recorded.   
3.2 Site Selection and related factors 
The day and nighttime data collection was carried out on same dates, with sites from the on-
campus survey showing the highest volumes being chosen for the post-primary law 
observations 
3.2.1 Trip ends 
Several sites for daytime data collection and one for nighttime data collection were 
selected near parking spaces or at the entrances of parking lots, as surveys near trip ends may 
be more accurate indicators of because people usually do not buckle up when they start their 
trip but at some point during the trip. Thus a sites in parking lots will give an  indication  
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3.2.2 Demographics 
Most of the daytime survey sites were located on the University campus with belt use 
by both students as well as faculty being surveyed. This factor was considered during site 
selection so as not to bias the sample in favor of a particular group. Sites on campus 
perimeter were selected to survey belt use by people within Clemson and not necessarily 
related to the University. For the nighttime survey, the locations needed to have sufficient 
volumes to allow comparison with the daytime data. 
3.2.3 Speed of Vehicles 
The determination of the use of seat belts necessitates observing whether the person 
in driver’s seat has fastened the belt. The other attributes of this survey required observing 
gender and type of vehicle. This process was difficult due to the speed of the vehicles 
especially when multiple lanes in different directions were surveyed, for example at 
intersections. Thus, locations for data collection were chosen where traffic was slower or 
stopped owing to presence of STOP sign allowing clearer observation of belt use by the 
driver and sufficient volumes. Locations like parking lots having a single-lane entry or exit 
with vehicles slowing down naturally were selected. At locations where traffic was fast, the 
location was moved upstream or downstream so that all locations had a ‘STOP’ sign, signal 
or some signalizations to slow or completely stop the vehicles. 
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3.2.4 Lighting 
Lighting was a primary consideration for the nighttime survey sites. Nighttime 
surveys required intersections with sufficient lighting coupled with a stop sign or a signal 
since no special equipment was used for data collection.  
A sole observer, who had undergone training in the first phase, collected data after the 
Primary Law, to ensure uniformity in data collection. The data collection involved 
completing the data sheet shown in Appendix B.  
3.3 Data Collection Sites 
 Four daytime sites showing highest daytime volumes and all three nighttime sites 
were chosen. The locations surveyed are shown below, with Locations2, 3 and 8 being 
exclusive daytime sites, Locations A and B being exclusive nighttime sites and Location 10 
being common for both the surveys. 
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Figure 1 :  Data Collection Sites 
 
3.3.1 Location No.2 
The traffic streams surveyed for location 2 are shown below as grey boxes, with the 
white circle delineating the position of observer. 
The volume of traffic on Cherry Road was not as significant compared to Perimeter 
Road, making selection of traffic streams for surveying easy. The intersection being 
signalized made data collection easier for the stopped vehicles.  
 
 
 
 42
3.3.2 Location No.3 
Location 3 is at the intersection of Williamson Road and Perimeter Road. The 
location of the observer (white circle) and the streams of vehicles surveyed, indicated by the 
grey boxes, are shown in the figure below.2  
Figure 2: Location No. 3 
 
Here 2 lanes of traffic moving along Perimeter and one lane moving in the opposite 
direction were surveyed. Since the intersection itself is signalized, the surveying was made 
easier by stopped vehicles. The observer was closer to stopped or moving vehicles, further 
aiding the observation of belt use. 
3.3.3 Location No.8 
Location 8, located where a minor street, Elta Driveway, intersects Perimeter Road, is 
unsignalized without a stop sign for the major road, making it difficult to survey. Two lanes 
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on the opposite side of Elta Driveway were surveyed from this location. The position of the 
observer and the traffic streams are shown in figure below using the same symbology as in 
above figures.  
Figure 3: Location No.8 
 
 
 
3.3.4 Location No.10 
For Location 10, located at the intersection of Cherry Road with Bryan mall, the 
outbound trips from the dormitories represented trips departing from, not returning to Bryan 
Mall, and, hence, were not counted. All other trips of vehicles moving along Cherry Road 
were easily recorded due to the presence of a 2-way STOP sign at the intersection. The dark 
grey boxes represent the outbound trips not counted, with grey boxes representing the 
vehicles surveyed. 
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Figure 4 : Location No. 10 
 
 
3.3.5 Location B 
Location B is positioned at the intersection of SC93 with College Avenue.  
For this location, data was collected for vehicles both entering onto and leaving College 
Avenue from SC93 to reduce the complexity of collection at a busy intersection. Thus, three 
streams were surveyed, with traffic coming from Sikes Hall and moving along SC93 and 
traffic moving from SC93 towards Sikes Hall not being surveyed. The observer stood in front 
of the Subway restaurant, which provided a raised platform making observation easier. The 
diagram above shows the stream of vehicles indicated by red boxes, entering onto SC93 form 
College Avenue. 
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Figure 5a: Location B 
 
The second and third surveyed streams of vehicles entering onto College Avenue are shown 
below. 
Figure 5b: Location B 
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Figure 5c: Location B 
 
3.3.6 Location C 
Figure 6 : Location C 
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For Location C, the Clemson Center parking lot, data collection was simplified by the 
reduction in speed of the vehicles due to their entering the parking lot. All vehicles entering 
this parking area including the ATM users were surveyed. The dark grey strip represents the 
road from which the vehicles exited from Anderson Highway, with the black circle indicating 
the location of the observer. 
3.4 Timetable 
The times of data collection for the on-campus survey, were repeated for the post-9 
December survey for a more accurate comparison of the data collected. The timetable for 
data collection is shown below. 
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Table 1: Post December 9 Data Collection Timetable 
POST DECEMBER-9 
PRIMARY LAW- DATA COLLECTION TIMETABLE 
  2/21/06 2/22/06 2/23/06 2/24/06 2/28/06 
  Tue  Wed Thu Fri Tue  
7:00 AM          
8:00 AM          
9:00 AM          
10:0AM          
11:0AM          
12:0PM          
1:00 PM          
2:00 PM         
3 – 6PM         
7:00 PM         
8:00 PM          
9:00 PM          
10:00M          
11:00M          
12:00M          
1:00 AM          
2:00 AM           
  3/1/06 3/2/06 3/6/06 3/7/06  
  Wed Thu Mon Tue   
7:00 AM          
8:00 AM          
9:00 AM          
10:00M          
11:0AM          
12:0PM          
1:00 PM          
2:00 PM          
3 – 6PM          
7:00 PM          
8:00 PM          
9:00 PM          
10:0PM          
11:0PM          
12:0AM          
1:00 AM          
2:00 AM          
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Table 2: Post December 9 Data Collection Timetable 
 
  
POST DECEMBER-9 
PRIMARY LAW- DATA 
COLLECTION TIMETABLE 
  3/8/06 3/9/06 3/14/06 3/15/06 
  Wed Thu Tue  Wed 
7:00 AM         
8:00 AM         
9:00 AM         
10:0AM         
11:0AM         
12:0PM         
1:00 PM         
2:00 PM         
3 – 6PM         
7:00 PM         
8:00 PM         
9:00 PM         
10:0PM         
11:0PM         
12:0AM         
1:00 AM         
2:00 AM         
3.5 Primary Law 
 On December 9, 2005, South Carolina upgraded its safety belt law from secondary to 
primary. The complete text of the law as given on the South Carolina Department of public 
Transport website can be found in Appendix. 
3.6 Statistical Methods for Analysis and Comparison 
Several statistical methods were used to compare various before/after, day/night/late-
night, male/female and trucks/cars use rates. Primarily, the analysis involved comparing the 
means of the categories against one another.  
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The basic comparisons involved determining whether there was any difference 
between broad categories, with more than two being compared simultaneously using the 
Analysis of Variance (ANOVA) tests after which more specific comparisons between 
categories for which differences were indicated, were conducted using paired t-tests. The aim 
of all comparisons was to find a significant variation when compared in reference to Time, 
Category and Intervention. 
3.6.1 Analysis of Variance (ANOVA) Tests 
The ANOVA is a hypothesis test comparing categories against one another by 
aggregating across other variables. If a difference is indicated across such comparisons, then 
there is a possibility of a significant difference existing when individual categories are 
compared. Thus individual categories where no difference exists are usually eliminated. The 
null hypothesis for the ANOVA assumes that there is no effect on any category, with the 
variances for all the categories lying within a range being compared. Thus, the null 
hypothesis states that all variances are equal i.e.  (σa)2=(σb)2=(σc)2=…..=(σn)2. The 
alternate hypothesis assumes that at least one variance in the equality mentioned in the null 
hypothesis is different, and that there is a variation between the categories considered.  
 The comparison is done by determining a test statistic and a rejection region. If the 
test statistic lies within the rejection region the null hypothesis is rejected, automatically 
proving the alternate hypothesis.  
The test statistic F max for the ANOVA test is the ratio of the square of maximum 
variance of any sample to the square of minimum variance for any sample, i.e. S(max)2 / 
S(min)2. The rejection region F, is determined form the confidence interval, which is 95%, 
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for all tests, i.e. α = 0.05, the number of categories compared and the total number of samples 
making up each category. For F max < F, the test statistic can be considered to lie in the 
rejection region, and null hypothesis can be rejected. For all other equalities between Fmax 
and F, the null hypothesis cannot be rejected.  
 3 types of ANOVA tests are conducted. 
1) 2x2x2 ANOVA for comparing all sub-categories, but not individually. 
2) 2x2 ANOVA for each category 
3) Specific 2X2 ANOVA’s. 
1) 2x2x2 ANOVA  
There are three levels of comparison with  specific categories being compared at each 
level aggregating across other variables. The first level of comparison aggregates data across 
2 variables, effectively comparing variation across a single variable. Thus the data for first 
level of comparison is compared by each variable, namely Category, Time and Intervention.  
First Level, Comparison by Category  
The first step compares the variation across Category, by aggregating use across Time 
and Intervention. For this a single value is obtained for each category, by averaging  4 values 
making up and comparing them, to find if there is any difference at all between the belt use 
by Category. The dataset for comparison between Male Trucks & Male Cars/SUV’s, and 
Male Cars/SUV’s & Female Cars/SUV’s is obtained by aggregating all values falling below 
each and comparing them the aggregated value  
First Level, Comparison by Time 
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 The dataset for comparison between Male Trucks & Male Cars/SUV’s, and Male 
Cars/SUV’s & Female Cars/SUV’s is obtained by aggregating values falling within the day 
row and comparing them with aggregated values from night.  
First Level, Comparison before and after campaign 
The remaining individual comparison, before and after the campaign are done, by 
aggregating across Time and Category. The dataset for comparison between Male Trucks & 
aggregating values below Pre and Post and comparing them  
Second Level Comparison 
The second level of comparisons involves comparison of the data by combining data 
across a single variable, thus effectively eliminating it and comparing differences across the 
remaining two categories. The data is thus split by Category/Time (aggregated across 
Intervention), Category/Intervention (aggregated across Time) and Time/Intervention 
(aggregated across Category). 
Second Level Comparison for Category/Time by aggregating across Intervention 
The dataset for comparison between Male Trucks & Male Cars/SUV’s, and Male 
Cars/SUV’s & Female Cars/SUV’s is obtained by aggregating values falling within  
each subcategory by time and comparing. Them. 
Second Level Comparison for Category/Intervention aggregating across Time 
The dataset for comparison between Male Trucks & Male Cars/SUV’s, and Male 
Cars/SUV’s & Female Cars/SUV’s is obtained by aggregating values by category and 
intervention, and comparing them. 
Second Level Comparison for Time/Intervention (aggregated across Category) 
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The dataset for comparison between Male Trucks & Male Cars/SUV’s, and Male 
Cars/SUV’s & Female Cars/SUV’s is obtained aggregating values falling within time of day 
and intervention and comparing them. The third level comparison includes all the three 
variables comparing Male Trucks and Male Cars/SUV, thus all the values are compared 
without any aggregating. 
 
 
2) 2x2 ANOVA for each category 
The variables are then further analyzed compared by constructing, independent 2x2 
ANOVA’s for Male Tuck, Male Cars/SUV and Female Cars/SUV to give a more accurate 
prediction about values required to be compared and values which can be confidently 
eliminated from further comparison.  
The null hypothesis for these ANOVA’s is that all categories being compared have 
means that are not significantly different, with alternate hypothesis stating that at least one 
sample has a statistically different mean.  
The F statistic = Mean Square within Samples / Mean Square between Samples. The 
value of the F statistic indicates the variation between the compared values; closer the value 
of the F statistic is to zero, lesser is the variation between the compared values 
3) Specific 2X2 ANOVA’s 
 Categories showing variations in the above 2 ANOVA tests have a possibility of 
indicating significant variation, and will be used for t-tests, with all other categories will be 
eliminated. However, there is a possibility of categories with significant variation being 
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eliminated in the above comparisons, because specific categories are compared by 
aggregating across, other categories. Hence, specific ANOVA tests are conducted to 
eliminate this possibility. 
3.6.2 Paired t-test 
The effect of the awareness campaign for any category is measured by the increase in 
belt use for the data collected after the campaign, as compared to the data for same category 
collected before campaign, with a significant increase within any category determined by 
comparing the means (µ) of the before and after data samples by conducting a paired t-test. 
Since, all the data collection surveys has been carried out in Clemson, the samples are a part 
of the population of this city, and having the same population mean and population variance, 
which satisfies the basic requirement for conducting a paired t-test. 
 This study aims at determining whether the mean for data collected after the 
campaign (µ post awareness campaign) is greater than, the mean for the data collected before 
the campaign (µ pre-awareness campaign). Thus, t-tests are aimed at determine whether the 
difference between the means, d = [(µ post campaign) - (µ pre-campaign)] for each category 
is greater than 0. The assumption about the belt use for all categories, that there is no increase 
after on-campus awareness campaign, i.e. difference d = [(µ post intervention) - (µ pre-
intervention)] ≤ 0 forms the null hypothesis. The alternative hypothesis states that the mean 
of the post-intervention sample is greater than the mean of pre-intervention sample, implying 
that [(µ post-intervention) – (µ pre-intervention)] > 0.  
For all the tests a confidence interval of 95%, i.e. α = 0.05, was assumed.  For each 
sample category, depending on the number of sites surveyed during the data collection phase 
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for that particular category, a rejection region and a test statistic were calculated. If the test 
statistic fell within the rejection region, the null hypothesis was rejected, consequently 
proving the alternative hypothesis. 
 
 
 
 4.0 CALCULATIONS 
  
The data collected is statistically analyzed by applying the above stated statistical 
techniques.  Thus each specific subcategory category is compared with each other 
comparable specific subcategory where a difference might exist. The current calculations 
shown below indicate the belt use for each specific sub-category and contain all the data 
collected before and after the primary law, excluding the late night data collected during 
the post-intervention survey. For each sub-category the table shows the mean, standard 
error and the difference between the means. This is merely the numerical difference 
between the two means and does not indicate statistical significance, which will be 
determined in the statistical analysis section 4.1. The belt use for female trucks will not 
be analyzed as the sample size is too small to truly represent the behavior of females 
using trucks.  
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Table 1: Data before and after primary law (excluding the late-night data) 
 
  Truck     Cars / SUV 
     Males   Males 
    Before After Diff. Before After Diff. 
  DAYTIME   DAYTIME 
Sample  555 240   Sample  1809 2295  
Mean 50.93 56.99 Mean 68.10 67.58 -3.95 -0.52 
Std. Error  3.31 6.99 Std. Error 3.33 0.41    
NIGHTTIME   NIGHTTIME   
 Sample  1239 761 Sample  5211 2863  
 
Mean 48.66 57.81 9.15 Mean 61.98 68.63 6.65 
 Std. Error  1.52 0.87 Std. Error 1.13 0.51  
Diff. 2.26 -0.82  Diff. 6.11 11.63  
Truck   Cars/ SUV   
  Females     Females   
    Before After Diff Before After Diff 
DAYTIME   DAYTIME   
 Sample  86 37 Sample  1861 2090  
Mean 72.09 78.38 
-2.55 
Mean 77.86 70.81 -7.04 
 Std. Error  10.59 9.93 Std. Error 2.29 1.39  
NIGHTIME   NIGHTIME   
 Sample  71 75 Sample  1055 2779  
Mean 39.44 77.78 -9.17 Mean 68.29 72.00 3.71 
 Std. Error  8.98 3.96 Std. Error 2.03 0.66  
Diff. 32.66 0.60  Diff. 9.57 -1.19  
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4.1  Statistical Analysis 
4.1.1 Analysis of Variance Tests (ANOVA) 
The null hypothesis for the comparisons is that all the samples have means, which 
are not significantly different, i.e. µ1 = µ2 =…...= µN. The alternate hypothesis assumes 
that not all means are equal, i.e. at least one sample has mean different from remaining 
samples.  
 F = Mean Square within Samples / Mean Square between Samples 
The value of the F statistic indicates the variation between the compared values; 
closer the value of the F statistic is to zero, lesser is the variation between the compared 
values, and lesser is the probability of the variables yielding comparisons which show 
significant differences in belt use between them.  
The rejection region for the tests is defined by F α, (df1-1), (df2-1); where α is 
determined by the confidence interval, it being 95% making α= 0.05; df1 and df2 
represent degrees of freedom within and between the samples compared whose values are 
8 and 27 for both ANOVA’s. Consequently the rejection region is defined by  
F (0.05,7,27). Refer Appendix H for all the relevant calculations.  
The output of the ANOVA’s comparing Male Trucks & Male Cars/SUV’s is 
shown below. 
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Table 2: Output of ANOVA 1 comparing Male Trucks & Male Cars/SUV 
 
Comparison Between  
Male Truck and Male Cars/SUV 
F statistic P value 
Categories: Male Truck/ Male Car SUV  66.42 <.0001 
Time: Daytime/ Nighttime 0.9 0.35411 
Intervention: Pre/Post 9.68 0.0055 
Category/Time 0.33 0.57207 
Category/ Intervention 2.24 0.1501 
Time/ Intervention 2.32 0.14338 
Category/ Time/Intervention 0.43 0.51946 
 
Table 3: Summary of ANOVA 1 results 
ANOVA 1: MALE TRUCK/ MALE CARS,SUV 
 
First Level Variation Second Level Variation 
Comparison Comparison 
Category YES Category/ NO 
     Time 
Time NO Category/ NO 
Intervention 
Intervention YES Time/ NO 
 Intervention 
  Category/ Time/ NO 
Intervention 
 
The first ANOVA points to the following possibilities. 
1) The belt use for Male Tucks and Male Cars SUV’s does not vary significantly 
when compared by time of use (daytime and nighttime). 
2) Belt use by Category and Intervention, and individual sub-categories falling 
within them need to be further analyzed for differences.  
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The individual categories male trucks and male cars/SUV’s are then compared by 
conducting 2X2 ANOVA’s. are shown below.  The rejection region for the tests is 
defined F α, (df1-1), (df2-1); where α is determined by the confidence interval, it being 
95% for α= 0.05. df1 and df2 represent degrees of freedom within and between the 
samples compared whose values are 3 and 13 for all the three ANOVA’s, with the 
rejection region defined by F (0.05,2,12). However as ANOVA aggregates across two 
categories, the α value for the ANOVA changes to 2Xα pushing the rejection region 
which to 0.1.Refer Appendix H for all the relevant calculations. The results of the 
ANOVA’s for Male Truck,  and Male Cars/SUV are shown below. 
Table 4: Summary ANOVA results for all three categories 
 
ANOVA  for all three categories 
 
Male Trucks Male Car/SUV 
    
    F stat P value F stat P value 
Day/Night 
 
 
 0.06 0.81145 1.43 0.2593 
Pre/Post  
 8.94 0.01357 1.61 0.2232 
 
The results point to the following differences between belt use  
1) The results of the ANOVA’s for both, Male Trucks (P value = 0.81145>0.1) and 
Male Cars/SUV (P value = 0.2593>0.1), clearly fails to reject the null hypothesis 
and indicates that daytime and nighttime belt use does not have significant 
variation for Male Trucks and Male Car/SUV. Thus day/night comparison for the 
two categories may be completely excluded from the t-tests. 
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2)  The Male Trucks show P value just above 0.1 for the pre/post use. Since the 
ANOVA aggregates across categories when making this comparison, the sub-
categories within Male Trucks indicate a possibility of showing significant 
variation after the intervention. 
Further analysis is required before any of the above selected categories are excluded from 
further comparison. The individual category 2x2 ANOVA, aggregates across Pre/Post  
 The output of the second ANOVA’s comparing Male Cars/SUV & Female 
Cars/SUV is shown below 
Table 5 : Output of ANOVA 1 comparing Male Cars/SUV & Female Cars/SUV 
 
 
 
 
 
 
 
 
 
 
 
Comparison Between  
Male Cars/SUV and Female Cars/SUV 
F statistic P value 
Categories: Male Car SUV/ Female Car SUV 19.19 0.00029 
Time: Daytime/ Nighttime 5.72 0.02671 
Intervention: Pre/Post 0 1 
Category/Time 0.34 0.56635 
Category/ Intervention 3.75 0.06707 
Time/ Intervention 10.34 0.00434 
Category/ Time/Intervention 0.4 0.53425 
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Table 6 : Summary of ANOVA 2 results 
 
ANOVA 2: MALE CARS/SUV / FEMALE CARS/SUV 
 
First Level Variation Second Level Variation 
Comparison Comparison 
Category YES Category/ NO 
     Time 
Time YES Category/ YES 
Intervention 
Intervention NO Time/ YES 
 Intervention 
  Category/ Time/ NO 
Intervention 
 
The second ANOVA points to the following possibilities. 
1) The belt use between the two categories varies significantly by time of day. Both 
the categories appear to be time-sensitive, as they show a variation not just when 
compared time is considered before and after the intervention but also within the 
category. 
2) The belt use varies across category, which points to a difference between use by 
gender. Further analysis is necessary to find this difference. 
The ANOVA’s fails to reject the null hypothesis for the third level, indicating that 
belt use, within the individual sub-categories may not vary significantly.   
2 x 2 ANOVA 
 
The rejection region for the tests is defined F α, (df1-1), (df2-1); where α is 
determined by the confidence interval, it being 95% for α= 0.05. df1 and df2 represent 
degrees of freedom within and between the samples compared whose values are 3 and 13 
for all the three ANOVA’s, with the rejection region defined by F (0.05,2,12). However  
ANOVA aggregates across two categories, the α value for the ANOVA changes to 2 α 
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pushing the rejection region which to 0.1.Refer Appendix H for all the relevant 
calculations.  
The results of the 2x2 ANOVA’s for Male Cars/SUV and Female Cars/SUV are 
shown below. 
 Male Car/SUV Female Car/SUV 
   
     F stat P value F stat P value 
Day/Night 
 
  1.43 0.2593 5.17 0.04627 
Pre/Post   1.61 0.2232 2.23 0.166218 
Table 7: Summary ANOVA results for all three categories 
The results point to the following differences between belt use for various 
categories.  
1) The belt use for Female Cars/SUV shows a variation when compared across time. 
2) .The effect of the intervention is not significant on Male Cars/SUV and Female 
Cars/SUV. These comparisons can be excluded from  t tests. 
Further analysis is required before any of the above selected categories are excluded 
from further comparison. The individual  2x2 ANOVA, aggregates across Pre/Post when 
calculating for Day/Night and vice versa. For further analyzing the variation between the 
sub-categories of Male Cars/SUV and Female Cars/SUV, specifically without 
aggregating across time or intervention two more 2x2 ANOVA’s tests are conducted 
comparing Daytime Male Car/SUV with Daytime Female Car/SUV, and same with 
nighttime. The added advantage is that each of the ANOVA’s will also compare across 
columns, giving comparison of Pre/Post by time. The null and alternate hypothesis 
remain the same, with F (0.1, 12-1, 15-1) i.e. F (0.1, 11, 14) defining the rejection region 
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as degrees of freedom within the sample =12 and for the entire comparison =15. The 
results of two specific ANOVA’s are represented below. 
 
Table 8 : Results of Specific 2X2 ANOVA’s 
 
Male Cars/SUV  Pre/Post Comparison 
& 
 Female Cars/SUV 
F Stat P value F stat P value 
     
Daytime Daytime 9.6 0.00912 3.16 0.10072 
    
Nighttime 
 
 
The output of this comparison has been split into two parts, the first showing the 
comparison by daytime and nighttime between the categories Male Cars/SUV and 
Female Cars/SUV and the second comparing pre/post belt use for each of the categories 
by time. The daytime belt use comparison between Male Cars/SUV and Female 
Cars/SUV (F stat = 9.6, P value = 0.00912<0.1) and nighttime between Male Cars/SUV 
and Female Cars/SUV (F stat = 16, P value = 0.00395<0.1) reject the null hypothesis, 
showing a significant statistical variation. Thus comparison for daytime and nighttime 
between categories cannot be excluded from further analysis. 
The second part of the table showing, the pre/post comparison for daytime (which 
is aggregation of daytime data from Male Cars/SUV and Female Cars/SUV) (F stat = 
3.16, P value = 0.10072 > 0.1), which fails to reject null hypothesis, indicating no 
variance between pre-intervention daytime and post-intervention daytime use for the 
aggregated categories. However the test statistic for comparing pre/post nighttime use for 
 
16 0.00395 Nighttime 15.89 0.0040 
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Male Cars/SUV and Female Cars/SUV (F stat = 15.89, P value = 0.0040<0.1) rejects the 
null hypothesis, indicating a statistically significant variance between the pre nighttime 
and post nighttime for both the categories.  
Even though the data for the pre/post daytime has been aggregated in this 
comparison, the P value at 0.10072 is just marginally greater than α (0.1). Thus neither 
Pre/Post daytime comparison, nor Pre/Post nighttime comparison for Male Car/SUV and 
Female Car/SUV can be eliminated from further analysis. 
The results of the above comparison have been summarized below. ‘NV’ 
indicates a comparison, which is not logically valid. The comparisons for which the 
ANOVA’s have indicated a variation are denoted by a ‘YES’, with comparisons without 
significant differences indicated with ‘no’. 
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Table 9: Comparison Chart 
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4.1.2 Paired t-tests 
Comparison by Time 
ANOVA tests shown above, conducted for determining variation between the day 
and nighttime belt use for each category, indicated no difference for Male Trucks and 
Male Cars/SUV, but do indicate a significant variance for Female Cars/SUV. Two t-test 
for comparing the pre and post, daytime data with nighttime are conducted.  
 
1) Day/Night comparison for Female Cars/SUV before Primary Law  
Table 10 : Day/Night comparison for Female Cars/SUV before Primary Law 
 
 
 
The null hypothesis for this comparison assumes equality of means for the 
samples, with the alternative hypothesis trying to prove inequality. Consequently the t-
test becomes a two-tailed test. The rejection region for this test is defined by t (α, degree 
of freedom), where α = 0.05 with degree of freedom, df = (4-1)+(3-1), where 4 and 3 are 
sample sizes of the sub-categories being compared.  
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The test statistic t = Difference of Means between samples compares/ Pooled 
Variance, where pooled variance = Square root [(Variance Sample 1/ Sample Size) + 
(Variance of Sample 2/ Sample Size)]. The P value representing the test statistic = 
0.0311, i.e. 0.1558 for a two tailed test which is < 0.025, the value of α/2, which 
represents the rejection region, thus rejecting null hypothesis. Thus, the day and 
nighttime belt use before the intervention, by Females in Cars & SUV, is statistically 
different. 
For calculating this difference, another t-test with null hypothesis equating the 
difference in means, µdaytime - µ nighttime ≤ 7.9, and the alternate hypothesis assuming 
difference > 7.9. The test consequently is a one sided test with rejection region for this 
test defined by t (α, degree of freedom), where α = 0.05 with degree of freedom,  
df = (4-1)+(3-1), where 4 and 3 are sample sizes of the sub-categories being compared. 
The P value corresponding to the test statistic = 0.0502 > 0.05, failing to reject the null 
hypothesis.  
Result: The daytime belt use for Female Cars/SUV is 7.9% higher than nighttime belt 
use. 
 
2) Day/Night comparison for Female in Cars & SUV after Primary Law  
The null hypothesis for this comparison assumes equality of means for the 
samples considered, with the alternative hypothesis tries to prove inequality, 
consequently the test is a two-tailed one. The rejection region for this test is defined by t 
(α, degree of freedom), where α = 0.05 with degree of freedom, df = (4-1)+(3-1), where 4 
and 3 are sample sizes of the sub-categories being compared.  
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The test statistic t = Difference of Means between samples compares/ Pooled 
Variance, where pooled variance = Square root [(Variance Sample 1/ Sample Size) + 
(Variance of Sample 2/ Sample Size)]. The P value representing the test statistic = 0.25 > 
0.05, the value of α, which represents the rejection region, thus failing to rejecting null 
hypothesis. The relevant calculations are included in the Appendix H.  
Result: The difference between day and nighttime belt use for Male Cars & SUV, after 
the intervention is not statistically significant. 
Effect of Intervention 
 The ANOVA comparisons carried out indicate that the Intervention did not have 
any effect on belt use of Female Cars/SUV, but indicate a variation for Male Truck and 
Male Cars/SUV. The t-tests will compare the difference between the pre-intervention and 
post-intervention for the two categories. The tests are two tailed with the null hypothesis 
equating the difference of means to zero, µ pre-intervention - µ post-intervention = 0, and 
alternate hypothesis µ pre-intervention - µ post-intervention ≠ 0. The rejection region for 
this test is defined by t (α, degree of freedom), where α = 0.05 with degree of freedom, df 
= (4-1)+(4-1) = 6 for daytime comparisons and (3-1)+(3-1) for nighttime comparisons  
where 4 and 3 are sample sizes of the sub-categories being compared. The test statistic t = 
[(Difference of Means between samples compared)/ (Pooled Variance)], where pooled 
variance = Square root of [(Variance Sample 1/ Sample Size) + (Variance of Sample 2/ 
Sample Size)]. The calculations and the test statistic values for all the comparisons made 
below are included in Appendix H. 
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Table 11: Pre/Post intervention belt use for daytime Male Truck 
      Truck     Cars / SUV 
         Males   Males 
    Before After Diff. Sig. Before After Diff. Sig. 
      DAYTIME   DAYTIME 
Sample  555 240     Sample  1809 2295    
Mean 50.93 56.99 Mean 68.10 67.58 0 NO 0 NO  
Std. Error  3.31 6.99   Std. Error 3.33 0.41      
    NIGHTTIME   NIGHTTIME   
 Sample  1239 761   Sample  5211 2863    
 
 
3) Comparing Pre/Post intervention belt use for daytime Male Truck 
The P value corresponding to the t-test statistic = 0.112 > 0.05 failing to reject the 
null hypothesis.  
Result: The safety belt use for Males in Trucks, before the intervention is not 
significantly different from belt use after the intervention for the same sub-category.  
 
4) Comparing belt use Pre/Post intervention belt use for daytime male Car/SUV’s  
The P value corresponding to the t-test statistic = 0.553 > 0.05 failing to reject the 
null hypothesis.  
Result: The daytime safety belt use for Males in Cars & SUV’s, before the intervention is 
not significantly different from belt use after the intervention for the same sub-category.  
 
 
 
Mean 48.66 57.81 6.45  YES Mean 61.98 68.63 1.95 YES
 Std. Error  1.52 0.87   Std. Error 1.13 0.51    
     Diff. 0 0 Diff. 0 0  
Sig. NO NO      Sig. NO NO  
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5) Comparing Pre/Post intervention belt use for nighttime Males in Trucks  
The P value corresponding to the t-test statistic = 0.047 < 0.05 rejecting the null 
hypothesis. Thus, the safety belt use for nighttime Males in Trucks, before the 
intervention is significantly different from belt use after the intervention.  
For determining the difference, a single tailed t-test with (µ post-intervention - µ 
pre-intervention) ≤ 6.43 as null hypothesis is carried out. The maximum value for which 
the null hypothesis is rejected is the difference between the compared values. The 
rejection region begins at α=0.05. The P value corresponding to the test statistic = 0.0500 
= 0.05, failing to reject the null hypothesis.  
Result: The post-intervention belt use for nighttime Male Truck is greater by 6.45% than 
pre-intervention belt use for the same sub-category.  
 
6) Comparing Pre/Post intervention belt use for nighttime Male Cars/SUV’s  
The P value corresponding to the t-test statistic = 0.006 < 0.05 rejecting the null 
hypothesis. Thus, the safety belt use for nighttime Males in Cars & SUV’s, before the 
intervention is significantly different from belt use after the intervention.  
For determining the difference, a single tailed t-test with (µ post-intervention - µ 
pre-intervention) ≤ 1.95 as null hypothesis is carried out. The maximum value for which 
the null hypothesis is rejected is the difference between the compared values. The 
rejection region begins at α = 0.05. The P value corresponding to the test statistic = 
0.0500 = 0.05, failing to reject the null hypothesis.  
Result: Post-intervention belt use for nighttime Male Cars & SUV’s is greater by 1.95% 
than pre-intervention belt use for the same sub-category.  
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Table 12: Pre/Post intervention belt use for daytime female Car/SUV’s 
 
Cars/ SUV     
  Females     
  Before After Diff Sig. 
DAYTIME     
Sample  1861 2090    
Mean 77.86 70.81 -7.12 YES 
Std. Error 2.29 1.39    
NIGHTTIME     
Sample  1055 2779    
Mean 68.29 72.00 3.349 YES 
Std. Error 2.03 0.66    
Diff. 9.57 -1.19    
Sig. YES NO     
7) Comparing Pre/Post intervention belt use for daytime female Car/SUV’s 
The ANOVA, has already indicated that there is a possibility of difference 
between Pre/Post daytime belt use. For determining the difference, a single tailed t-test 
with (µ post-intervention - µ pre-intervention) ≤ 7.12 as null hypothesis is carried out. 
The maximum value for which the null hypothesis is rejected is the difference between 
the compared values. The rejection region begins at α = 0.05.. The P value corresponding 
to the test statistic = 0.049< 0.05, rejecting the null hypothesis.  
Result: Post-intervention belt use for daytime Female Car/SUV’s is lesser by 7.12% than 
pre-intervention belt use for the same sub-category.  
8) Comparing Pre/Post intervention belt use for nighttime female Car/SUV’s 
 
The ANOVA, has already indicated that there is a statistically significant 
difference between Pre/Post daytime belt use. For determining the difference, a single 
tailed t-test with (µ post-intervention - µ pre-intervention) ≤ 3.39 as null hypothesis is 
carried out. The maximum value for which the null hypothesis is rejected is the 
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difference between the compared values. The rejection region begins at α = 0.05. The P 
value corresponding to the test statistic = 0.04952 < 0.05, rejecting the null hypothesis.  
Result: Post-intervention belt use for nighttime Female Car/SUV’s is greater by 3.349% 
than pre-intervention belt use for the same sub-category.  
 
Comparison by Category 
 
The ANOVA’s have indicated that belt use between Male Trucks and Male 
Car/SUV’s is significantly different. Hence, we directly determine the difference by 
carrying out single tailed t-tests. For determining the difference, a single tailed t-test with 
(µ male car/suv - µ male truck) ≤ ‘difference’, as null hypothesis is carried out for 
comparing each sub-category. The maximum value of the difference for which the null 
hypothesis is rejected is the difference between the compared values for that category. 
The rejection region is t (0.05,6) for the daytime  comparisons and t (0.05,4) for the 
nighttime comparisons. The relevant calculations for the four comparisons are included in 
Appendix H. The results of the 4 comparisons are shown below. 
Table 13 : Comparison by Category 
 
Comparison Comparison Between Maximum Difference 
rejecting  Null 
Hypothesis 
P 
value 
Rejection 
Number Male Truck & Region 
Male Car/SUV α = 0.05 
9 Daytime  Before 14.9 0.0476 0.05 
10 Daytime  After 7.85 0.049 0.05 
11 Nighttime Before 8.95 0.487 0.05 
12 Nighttime  After 8.7 0.05 0.05 
Result 9 : Safety Belt use for Males in Trucks is less than Males in Cars & SUV by 
14.9%, before the intervention.  
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Result 10: Safety Belt use for Males in Trucks is less than Males in Cars & SUV by 
7.9%, after the intervention.  
Result 11t: Nighttime Safety Belt use for Males in Trucks is less than Males in Cars & 
SUV by 9%, before the intervention.  
Result 12: Nighttime Safety Belt use for Males in Trucks is less than Males in Cars & 
SUV by 8.7%, after the intervention.  
The ANOVA’s have indicated that nighttime belt use for Male Car/SUV and 
Female Car/SUV is significantly different. Hence, we directly determine the difference 
by carrying out single tailed t-tests. For determining the difference, a single tailed t-test 
with (µ male car/suv - µ female car/suv) ≤ ‘difference’, as null hypothesis is carried out 
for comparing each sub-category. The maximum value of the difference for which the 
null hypothesis is rejected is the difference between the compared values for that 
category. The rejection region is t (0.05,4). The relevant calculations for the two 
comparisons are included in Appendix H. The results of the 2 comparisons are shown 
below. 
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Table 14: Nighttime belt use for Male Car/SUV and Female Car/SUV 
 
Comparison 
Number 
Comparison 
Between 
Male Car/SUV & 
Female Car/SUV 
Maximum 
Difference rejecting  
Null Hypothesis 
P 
value 
Rejection 
Region 
α = 0.05 
13 Nighttime  Before 0.16 0.16 0.05 
14 Nighttime After 0.1 <0.05 0.05 
  
 
 
 
 
Table 15 :  Results of Nighttime Comparison 
 
 
   
Comparison between night and late night belt use 
Since data was collected only for nighttime, daytime comparisons are non-
existent. Just by observing the data, it is evident that difference between night and late 
night for all the three categories are smaller than the standard error, making all the 
variations statistically insignificant. For conducting hypothesis test, the null hypothesis 
assumes no variation across categories. The rejection region begins at α = 0.05, with test 
statistic defined by t (0.05, [(3-1)+(3-1)].   
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Table 16: Night/ Late Night Comparison 
 
 
 
Night/Late Night Comparison by Category 
 The comparison for nighttime data, has been already done. For the late-night 
comparison, the null hypothesis assumes that the means of the categories being compared 
are not significantly different.  
Table 17: Night/Late Night Comparison by Category 
 
Comparison 
Number 
Categories 
Compared 
Night 
After 
Intervention 
Late 
Night 
18 Male Truck 
Male Car/SUV 
8.7 
(for P = 0.05) 
0 
(P = 0.1444) 
19 Male Car/SUV  
Female Car/SUV 
0.1 
(for P = 0.05) 
0 
(P = 0.4909) 
 
Result: There is no significant variation in late night belt use between Male Truck and 
Male Cars/SUV, and, between Male Cars/SUV and Female Car/SUV. 
 
 
 
 
 5.0 RESULTS & DISCUSSION 
 
Table 28 : Summay of Comparisons excluding Night/Late Night comparisons. 
 
 
 
 
Truck       Cars / SUV     
 Males       Males     
  Before After Diff. Sig.   Before After Diff. Sig. 
DAYTIME     DAYTIME     
Sample  555 240   Sample  1809 2295   
Mean 50.93 56.99 0 NO Mean 68.10 67.58 0 NO 
Std. 
Error  3.31 6.99   
Std. 
Error  3.33 0.41   
NIGHTTIME   NIGHTTIME     
Sample  1239 761   Sample  5211 2863   
Mean 48.66 57.81 6.45 YES Mean 61.98 68.63 1.95 YES 
Std. 
Error  1.52 0.87 
 
  Std.Error 1.13 0.51   
Diff. 0 0    Diff. 0 0   
Sig. NO NO    Sig. NO NO   
            
Truck     Cars/ SUV     
  Females       Females     
  Before After Diff    Before After Diff Sig. 
DAYTIME        
Sample  86 37   Sample  1861 2090    
Mean 72.09 78.38 -2.55  Mean 77.86 70.81 -7.12 YES 
Std. 
Error  10.59 9.93 
 
 
Std. 
Error  2.29 1.39    
NIGHTIME        
Sample  71 75   Sample  1055 2779    
Mean 39.44 77.78 -9.17  Mean 68.29 72.00 3.349 YES 
Std. 
Error  8.98 3.96 
 
 Std.Error 2.03 0.66    
Diff. 32.66 0.60   Diff.  7.9 0    
Sig. NO  NO    Sig. YES NO    
 
 78
 
 
Table 1: Tabulated Comparisons and Results showing all 18 comparisons 
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The entire comparison can be represented as above. Statistically significant 
differences have been directly indicated as percentages  
 5.1 Results  
The significant results are shown below.  For a list of all the results refer 
Appendix I. The number for each result corresponds with the comparison shown in the 
above chart. 
1) Result: The daytime belt use for Female Cars/SUV, before the intervention is 7.9% 
higher than nighttime belt use. 
5) Result: The post-intervention belt use for nighttime Male Truck is greater by 6.45%  
than pre-intervention belt use for the same sub-category. 
6) Result: Post-intervention belt use for nighttime Male Cars & SUV’s is greater by 
1.95% than pre-intervention belt use for the same sub-category.  
7) Result: Post-intervention belt use for daytime Female Car/SUV’s is lesser by 7.12% 
than pre-intervention belt use for the same sub-category.  
8) Result: Post-intervention belt use for nighttime Female Car/SUV’s is greater by 
3.349% than pre-intervention belt use for the same sub-category.  
9) Result: Daytime Safety Belt use for Males in Trucks is less than Males in Cars & SUV 
by 14.9%, before the intervention.  
10) Result: Nighttime Safety Belt use for Males in Trucks is less than Males in Cars & 
SUV by 7.9%, before the intervention.  
11) Result: Nighttime Safety Belt use for Males in Trucks is less than Males in Cars & 
SUV by 9%, before the intervention.  
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12) Result: Daytime Safety Belt use for Males in Trucks is less than Males in Cars & 
SUV by 8.7%, after the intervention.  
13) Result: Nighttime Safety Belt use for Males in Cars & SUV is less than Females in 
Cars & SUV by 0.16%, before the intervention.  
14) Result 14: Nighttime Safety Belt use for Males in Cars & SUV is less than Females 
in Cars & SUV by 0.1%, after the intervention.  
5.2 Discussion 
The results are summarized below by variable. 
1) Time  
The only significant variation shown when compared by time is the daytime belt 
use for Female Cars/SUV being 7.9% higher than nighttime use.  
2) Intervention 
 Nighttime Male Truck belt use increased by 6.45%, and nighttime Male Cars & 
SUV belt use increased by 1.95% as compared to pre-December 9 use for the same 
categories.  Post-December 9, belt use for daytime Female Car/SUV’s reduced by 7.12% 
as compared to pre-intervention belt use for the same sub-category. However post-
intervention belt use for nighttime Female Car/SUV’s increased by 3.349%. Thus in 
general Females are seen more sensitive to intervention than Males. Also nighttime use is 
more sensitive to intervention than daytime use. 
3) Category  
Safety Belt use for Males in Trucks was less than Males in Cars & SUV by 
14.9%, before the intervention. The same difference reduced to 8.7 % after the 
intervention, as belt use for Male Trucks increased by 6.45% for nighttime after 
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intervention. Nighttime Safety Belt use for Males in Trucks is less than Males in Cars & 
SUV by 9%, before the intervention. The difference is 7.9 %, after the intervention.  
Nighttime Safety Belt use for Males in Cars & SUV was less than Females in 
Cars & SUV by 0.16%, before the intervention, which reduced to 0.1 after the 
intervention. 
The only result showing a variation by time, is the daytime belt use for Female 
Cars/SUV which was higher than nighttime belts use by 7.9%, before the primary law.. 
Among the comparisons between categories, the belt use by Cars/SUV’s was more than 
that for trucks both before and after the intervention, for daytime as well as nighttime. 
However there is no difference between belt use by gender. 
 The main point which stands out from this study is that the intervention showed a 
significant variation on only one daytime category, Female Cars/SUV for which the belt 
use reduced by 7.12%. Thus the intervention can be said to be unsuccessful, if only 
assessed by daytime use. The nighttime belt use increased by 6.45% for Males in Trucks, 
1.95% for Male in Cars/SUV and 3.349% for Females in Cars/SUV’s. Neglecting the 
effect on Males Trucks, which might have been due to the smaller sample size, the 
intervention still, did have an effect of at least 1-3 % points on belt use, which was seen 
only in nighttime use.  
The study shows that there is no significant variation between day/night belt use 
and belt use by gender. This also points that, the intervention might have increased the 
nighttime belt use to be on par with the daytime belt use, and hence the effect might not 
reflect any significant gains on daytime use. 
 
 
 
 82
 The maximum belt use for any sub-category, recorded at any time during the 
study was 77.86% for daytime belt use by Females in Cars/SUV’s, before the 
intervention. The belt use for other categories was even lower, with minimum belt use 
being recorded at 48.66% for nighttime Males in trucks. This is significantly lower than 
the 83% national average, when the surveys were carried out.  
 
 
 
 
 
 
 
6.0 CONCLUSION & RECOMMENDATION FOR FUTURE RESEARCH 
 
 The safety belt use showed a variation only in the nighttime use is a significant 
new finding and needs to be verified. Females were more susceptible to change in belt 
use due to campaign and in general used belts more than a male, which reinforces 
existing study results. Also pick-up trucks users showed less use of belts as compared to 
Cars/SUV’s.  
Shortcomings in Current Study 
The study could have been better conducted, giving more accurate results if the 
same locations had been surveyed during daytime as well as nighttime. This would have 
been possible with more participants in the survey. Also a survey spread over an entire 
semester would have given an even better idea of the belt use. The data collection if 
carried out specifically by time of the week could have given an even better idea of the 
belt use. Also the sites in this survey were unevenly spread out, with the possibility that 
the populations surveyed during day and nighttime might be entirely different, and this 
being the reason for the differences. Further studies need to be carried out keeping this in 
mind and site selection needs to be carried out in a much narrower area, limiting the 
number of sites. The next study can follow up on this study and look into the reversal 
trends of safety belt use, to determine whether there was any fundamental increase in the 
safety belt use. 
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Future Research 
The main points which stand out from this study need to be verified by other 
surveys or studies. The reason behind the effect of the intervention being visible only on 
nighttime belt use needs to be further researched, so also, whether the intervention 
actually increased the belt use or a variation in population surveyed caused the increase, 
needs to be studied. For significant results where the difference is less than 1%, further 
studies are needed. The future studies can be carried out on same day/night sites, and an 
extended length of study period covering more than a few months. 
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Appendix A – Field data collection Sheet 
Time   :                                           Place:                                                Date:  
 USE Males Females 
YES    
 
 
 
TRUCKS 
 
NO   
YES    
 
 
CARS  
& SUV’s 
 
NO   
MISSED
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Appendix  B – Belt Use Before And After Awareness Campaign 
B-1 Daytime Data before on-Campus Awareness Campaign Data 
Table 1: Daytime Data before on-Campus Awareness Campaign Data 
 
 
Basic Data 
   Percentage Use 
     Males Females      Males Females 
Belt Users Trucks 66 12   Trucks 48.88889 80 
Total Surveyed   135 15         
Belt Users 228 234   70.80745 81.81818
Total Surveyed 
CAR & 
SUV'S 322 286   
CAR & 
SUV'S     
     Males Females     Males Females 
Belt Users Trucks 64 10  Trucks 42.95302 83.33333
Total Surveyed   149 12        
Belt Users 248 278  57.27483 69.32668
Total Surveyed 
CAR & 
SUV'S 433 401  
CAR & 
SUV'S     
     Males Females     Males Females 
Belt Users Trucks 94 12   Trucks 54.33526 63.15789
Total Surveyed   173 19         
Belt Users 282 363   74.80106 79.60526
Total Surveyed 
CAR & 
SUV'S 377 456   
CAR & 
SUV'S     
     Males Females     Males Females 
Belt Users Trucks 57 3   Trucks 58.16327 60 
Total Surveyed   98 5         
Belt Users 223 171   74.83221 76.68161
Total Surveyed 
CAR & 
SUV'S 298 223   
CAR & 
SUV'S     
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B-2 Nighttime Data before on-Campus Awareness Campaign 
Table 2: Data before on-Campus Awareness Campaign 
  Basic Data       Percentage Use 
    Males Females     Males Females 
Belt Users Trucks 37 2   Trucks 55.22388 40 
Total Surveyed   67 5         
Belt Users 119 75  67.23164 65.21739
Total Surveyed 
CAR & 
SUV'S 177 115   
CAR & 
SUV'S     
    Males Females     Males Females 
Belt Users Trucks 36 4   Trucks 43.90244 50 
Total Surveyed   82 8         
Belt Users 217 82  63.45029 67.7686 
Total Surveyed 
CAR & 
SUV'S 342 121   
CAR & 
SUV'S     
    Males Females     Males Females 
Belt Users Trucks 38 3   Trucks 36.53846 100 
Total Surveyed   104 3         
Belt Users 290 225  65.61086 72.58065
Total Surveyed 
CAR & 
SUV'S 
442 310   
CAR & 
SUV'S 
    
    Males Females     Males Females 
Belt Users Trucks 52 0   Trucks 39.09774 0 
Total Surveyed   133 1         
Belt Users 363 242  62.05128 69.9422 
Total Surveyed 
CAR & 
SUV'S 585 346   
CAR & 
SUV'S     
    Males Females     Males Females 
Belt Users Trucks 4 3   Trucks 57.14286 75 
Total Surveyed   7 4         
Belt Users 27 18  71.05263 69.23077
Total Surveyed 
CAR & 
SUV'S 
38 26   
CAR & 
SUV'S 
    
    Males Females     Males Females 
Belt Users Trucks 12 1   Trucks 37.5 100 
Total Surveyed   32 1         
Belt Users 47 30  56.62651 56.60377
Total Surveyed 
CAR & 
SUV'S 83 53   
CAR & 
SUV'S     
    Males Females     Males Females 
Belt Users Trucks 23 3   Trucks 43.39623 50 
Total Surveyed   53 6         
Belt Users 65 44  51.5873 52.38095
Total Surveyed 
CAR & 
SUV'S 126 84   
CAR & 
SUV'S     
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B-3 Daytime Data after on Campus Awareness Campaign 
Table 3: Daytime Data after on Campus Awareness Campaign 
 
Basic Data   Percentage Use 
     Males Females     Males Females 
Belt Users Trucks 28 0   Trucks 48.27586 0 
Total Surveyed   58 4         
Belt Users 66 71   76.74419 78.02198
Total Surveyed 
CAR & 
SUV'S 86 91   
CAR & 
SUV'S     
    Males Females     Males Females 
Belt Users Trucks 32 8   Trucks 41.02564 66.66667
Total Surveyed   78 12         
Belt Users 191 235   62.62295 74.13249
Total Surveyed 
CAR & 
SUV'S 305 317   
CAR & 
SUV'S     
    Males Females     Males Females 
Belt Users Trucks 42 16   Trucks 71.18644 84.21053
Total Surveyed   59 19         
Belt Users 125 162   69.8324 85.26316
Total Surveyed 
CAR & 
SUV'S 179 190   
CAR & 
SUV'S     
    Males Females     Males Females 
Belt Users Trucks 29 4   Trucks 64.44444 80 
Total Surveyed   45 5         
Belt Users 92 106   85.98131 88.33333
Total Surveyed 
CAR & 
SUV'S 107 120   
CAR & 
SUV'S     
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B- 4 Nighttime Data after on Campus Awareness Campaign 
Table 4 Data after on Campus Awareness Campaign 
 
  Basic Data       Percentage Use 
    Males Females     Males Females 
Belt Users Trucks 35 1   Trucks 44.3038 25 
Total Surveyed   79 4         
Belt Users 195 74  57.69231 63.24786
Total Surveyed 
CAR & 
SUV'S 338 117  
CAR & 
SUV'S     
    Males Females     Males Females 
Belt Users Trucks 49 2   Trucks 39.8374 100 
Total Surveyed   123 2         
Belt Users 355 314  60.37415 76.96078
Total Surveyed 
CAR & 
SUV'S 
588 408  
CAR & 
SUV'S 
    
    Males Females     Males Females 
Belt Users Trucks 12 5   Trucks 24 100 
Total Surveyed   50 5         
Belt Users 61 66  39.35484 37.5 
Total Surveyed 
CAR & 
SUV'S 155 176  
CAR & 
SUV'S     
    Males Females     Males Females 
Belt Users Trucks 72 0   Trucks 44.17178 0 
Total Surveyed   163 1         
Belt Users 390 237  62.90323 75 
Total Surveyed 
CAR & 
SUV'S 620 316  
CAR & 
SUV'S     
    Males Females     Males Females 
Belt Users Trucks 4 1   Trucks 57.14286 100 
Total Surveyed   7 1         
Belt Users 32 25  69.56522 71.42857
Total Surveyed 
CAR & 
SUV'S 46 35  
CAR & 
SUV'S     
    Males Females     Males Females 
Belt Users Trucks 17 0   Trucks 44.73684 0 
Total Surveyed   38 0         
Belt Users 68 34  67.32673 77.27273
Total Surveyed 
CAR & 
SUV'S 101 44  
CAR & 
SUV'S     
    Males Females     Males Females 
Belt Users Trucks 31 2   Trucks 47.69231 100 
Total Surveyed   65 2         
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Belt Users 91 43  55.4878 51.80723
Total Surveyed 
CAR & 
SUV'S 164 83  
CAR & 
SUV'S     
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Appendix  C – South Carolina Safety Belt Law 
SECTION    1.    Section 56-5-6450 of the 1976 Code is amended to read:  
"Section 56-5-6450.    A person shall not be subjected to a custodial arrest for violating 
the provisions of this article. A person adjudicated to be in violation of the provisions of 
this article must be fined not more than twenty-five dollars, no part of which may be 
suspended. Court costs, assessments, or surcharges may not be assessed against a person 
who violates a provision of this article."  
'Click It or Ticket'  
SECTION 2. Section 56-5-6525 of the 1976 Code, as added by Act 65 of 2001, is 
amended to read:  
"Section 56-5-6525.    (A)    The Department of Public Safety or any other law 
enforcement agency must not use a 'Click It or Ticket' campaign or a similar endeavor of 
systematic checkpoints or roadblocks as a law enforcement tool where the principal 
purpose is to detect and issue a ticket to a violator of the provisions of this article on 
either a primary or secondary basis.  
(B)    A person must not be issued a citation at any checkpoint established to stop all 
drivers on a certain road for a period of time for removing their seatbelts in order to 
retrieve documentation that must be produced at the checkpoint."  
Safety belt exceptions  
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SECTION    3.    Section 56-5-6530 of the 1976 Code, as last amended by Act 65 of 
2001, is further amended to read:  
"Section 56-5-6530.    The provisions of this article do not apply to:  
(1)    a driver or occupant who possesses a written verification from a physician that he is 
unable to wear a safety belt for physical or medical reasons;  
(2)    medical or rescue personnel attending to injured or sick individuals in an emergency 
vehicle when operating in an emergency situation as well as the injured or sick 
individuals;  
(3)    school, church, or day care buses;  
(4)    public transportation vehicles except taxis;  
(5)    occupants of vehicles in parades;  
(6)    United States mail carriers;  
(7)    an occupant for which no safety belt is available because all belts are being used by 
other occupants;  
(8)    a driver or occupants in a vehicle not originally equipped with safety belts."  
Primary enforcement of safety belt provisions  
SECTION    4.    Section 56-5-6540 of the 1976 Code, as last amended by Act 65 of 
2001, is further amended to read:  
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"Section 56-5-6540.    (A)    A person who is adjudicated to be in violation of the 
provisions of this article must be fined not more than twenty-five dollars, no part of 
which may be suspended. No court costs, assessments, or surcharges may be assessed 
against a person who violates a provision of this article. A person must not be fined more 
than fifty dollars for any one incident of one or more violations of the provisions of this 
article. A custodial arrest for a violation of this article must not be made, except upon a 
warrant issued for failure to appear in court when summoned or for failure to pay an 
imposed fine. A violation of this article does not constitute a criminal offense. 
Notwithstanding Section 56-1-640, a violation of this article must not be:  
(1)    included in the offender's motor vehicle records maintained by the Department of 
Motor Vehicles or in the criminal records maintained by SLED; or  
(2)    reported to the offender's motor vehicle insurer.  
(B)    A law enforcement officer must not issue a citation to a driver or a passenger for a 
violation of this article when the stop is made in conjunction with a driver's license 
check, safety check, or registration check conducted at a checkpoint established to stop 
all drivers on a certain road for a period of time, except when the driver is cited for 
violating another motor vehicle law. The driver and any passenger shall be required to 
buckle up before departing the checkpoint and should the driver or the passenger refuse, 
then the person refusing may be charged with a primary violation.  
(C)    A violation of this article is not negligence per se or contributory negligence, and is 
not admissible as evidence in a civil action.  
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(D)    A vehicle, driver, or occupant in a vehicle must not be searched, nor may consent to 
search be requested by a law enforcement officer, solely because of a violation of this 
article.  
(E)    A law enforcement officer must not stop a driver for a violation of this article 
except when the officer has probable cause that a violation has occurred based on his 
clear and unobstructed view of a driver or an occupant of the motor vehicle who is not 
wearing a safety belt or is not secured in a child restraint system as required by Article 47 
of this chapter.  
(F)    A person charged with a violation of this article may admit or deny the violation, 
enter a plea of nolo contendere, or be tried before either a judge or a jury. If the trier of 
fact is convinced beyond a reasonable doubt that the person was not wearing a safety belt 
at the time of the incident, the penalty is a civil fine pursuant to Section 56-5-6540. If the 
trier of fact determines that the State has failed to prove beyond a reasonable doubt that 
the person was not wearing a safety belt, no penalty shall be assessed.  
(G)    A person found to be in violation of this article may bring an appeal to the court of 
common pleas pursuant to Section 18-3-10 or Section 14-25-95."  
Collection of data  
SECTION    5.    Article 48, Chapter 5, Title 56 of the 1976 Code is amended by adding:  
"Section 56-5-6560.    (A)    Any time a motor vehicle is stopped by a state or local law 
enforcement officer without a citation being issued or an arrest being made, the officer 
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who initiated the stop must complete a data collection form designed by the Department 
of Public Safety that must include information regarding the age, gender, and race or 
ethnicity of the driver of the vehicle. This information may be gathered and transmitted 
electronically under the supervision of the department which shall develop and maintain a 
database storing the information collected. The department must promulgate rules and 
regulations with regard to the collection and submission of the information gathered.  
(B)    The Department of Public Safety shall develop and maintain a database for the 
information submitted to the department under subsection (A) and prepare a report to be 
posted on the department's website regarding motor vehicle stops using the collected 
information.  
(C)    The General Assembly shall have the authority to withhold any state funds or 
federal pass-through funds from any state or local law enforcement agency that fails to 
comply with the requirements of this section.  
(D)    This section must be reviewed by the Senate Transportation Committee and the 
House of Representatives Education and Public Works Committee during the 2010 
Session of the General Assembly. The committees must make recommendations of 
appropriate changes, if any, to this section before the end of the 2010 Session."  
Safety belt education programs  
SECTION    6.    Chapter 5 of Title 56 of the 1976 Code is amended by adding:  
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"Section 56-5-6565.    (A)    The Department of Public Safety shall develop and 
implement education programs designed to create awareness of the state's safety belt laws 
and to increase safety belt use in rural and ethnically diverse areas throughout the State. 
The Department of Public Safety, when securing consultant, contractor, and 
subcontractor services for developing and implementing programs related to safety belt 
laws, shall select providers that have experience working with the communities the 
provider is procured to target. The Department of Public Safety shall confer with 
members of the targeted communities for input on the development of effective safety 
education programs and on the identification of providers that have the appropriate 
experience with the targeted communities.  
(B)    The Department of Transportation may develop additional programs to promote 
safety belt use or may coordinate with the Department of Public Safety to fund and carry 
out the programs jointly. If there is coordination between the two departments, the 
Department of Public Safety has final authority on all issues including, but not limited to, 
program content and dissemination, allocation of funds, and procurement procedures.  
(C)    The Department of Public Safety may use available federal funds or private sector 
contributions to meet the requirements of subsection (A). The General Assembly may 
provide funds to supplement federal or private sector funds used by the Department of 
Public Safety or the Department of Transportation to develop and implement the 
programs described in subsection (A). The General Assembly shall provide the 
Department of Public Safety the funds necessary to meet the requirements of subsection 
(A), if federal or private sector funds are unavailable."  
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Repeal  
SECTION    7.    Section 56-5-6430 of the 1976 Code is repealed.  
Time effective  
SECTION    8.    This act takes effect six months after the date of approval by the 
Governor except the requirements of SECTION 5 relating to the Department of Public 
Safety take effect on July 1, 2006, and the requirements of SECTION 5 relating to local 
law enforcement take effect July 1, 2007.  
Ratified the 2nd day of June, 2005.  
Became law without the signature of the Governor -- 6/9/05.’ 
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Appendix D –  On-Campus Awareness Campaign 
D-1 Comparisons Before & After On Campus Awareness Campaign 
Table 5: Daytime Data Before On Campus Intervention 
  
  
Males 
Trucks
Females
Trucks 
Males 
Cars & SUV' 
Females 
Cars & SUV' 
Average Use 50.63 72.55 68.60 76.57 
Std Err 3.31 5.87 4.16 2.72 
Sample Size 555 51 1430 1366 
 
Table 6: Daytime Data Before On Campus Intervention 
 
Pre-Intervention - Seat Belt Use
0
10
20
30
40
50
60
70
80
90
100
Truck Truck Cars/ SUV Cars/ SUV
Male Female Male Female
Vehicle Type & Gender
Pe
rc
en
ta
ge
 U
se
Daytime Before On-Campus Awareness Campaign
 
  
 
 
100
D -2 Nighttime Data Before On Campus Intervention 
Table 7 : Nighttime Data Before On Campus Intervention 
 
 
  
Males 
Trucks 
Females
Trucks 
Males 
Cars & 
SUV' 
Females 
Cars & 
SUV' 
Average 51.01 80.00 77.74 76.66 
Std Err 3.15 13.47 2.49 2.83 
Sample Size 478 28 1793 1055 
 
Figure 1  Nighttime Data Before On Campus Intervention 
Pre-Intervention - Seat Belt Use
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D-3 Daytime Data After On Campus Intervention 
Table 8: Daytime Data After On Campus Intervention 
 
  
  
Males 
Trucks 
Females
Trucks 
Males 
Cars & 
SUV' 
Females 
Cars & 
SUV' 
Average 54.58 70.00 70.01 79.94 
Std Err 6.99 19.60 4.98 3.26 
Sample Size 240 40 677 718 
 
Figure 2 : Daytime Data After On Campus Intervention 
 Post-Intervention - Seat Belt Use
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D-4 NIGHTTIME DATA AFTER ON CAMPUS INTERVENTION 
Table 9 Nighttime Data After On Campus Intervention 
 
  
  
Males 
Trucks
Females
Trucks 
Males 
Cars & 
SUV' 
Females 
Cars & 
SUV' 
Average 42.95 70.83 58.30 72.48 
Std Err 4.46 18.73 5.47 10.01 
Sample Size 525 15 2012 1179 
 
Figure 3Nighttime Data After On Campus Intervention 
Post-Intervention - Seat Belt Use
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Appendix E – Baseline Confirmation 
E1 - Daytime Before and After On-Campus Awareness Campaign 
Table 10- Daytime Before and After On-Campus Awareness Campaign 
 
Figure 4: Comparison for sub-types before and after on campus awareness campaign 
Pre and Post Intervention - Seat Belt Use
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Daytime Before On Campus Awareness 
Campaign  
Daytime After On Campus Awareness 
Campaign 
  
  
  
Males 
Trucks 
Females 
Trucks 
Males 
Cars & 
SUV's 
Females 
Cars & 
SUV's 
Males 
Trucks 
Females 
Trucks 
Males 
Cars & 
SUV's 
Females 
Cars & SUV's 
Sample Size 555 51 1430 1366 240 40 677 718 
Mean 50.63 72.55 68.60 76.57 54.58 70.00 70.01 79.94 
Std Error 
  
3.31 
 
5.87 
 
4.16 
 
2.72 
  
6.99 
 
19.60 
 
4.98 
 
3.26 
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The sub-category Truck Female has been excluded from the above comparison due to 
smaller sample size as compared to the population which does not necessarily represent 
belt use for that category. 
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 For daytime data collection for 4 sites have been considered, with rejection 
region being defined by α (0.05, (4-1)) = 2.353  
For males in trucks Test Statistic = 1.198, which is less than 2.353, indicating that 
the test statistic does not lie within the rejection region, thus failing to reject the null 
hypothesis that [(µ post intervention, truck males) - (µ pre-intervention, truck males)] ≤ 
0. Consequently, the awareness campaign did not have any significant increase on the 
daytime safety belt use for truck males.  
 For males in cars and SUV’s the test statistic = 0.970912 which is less than 
2.353, indicating that the test statistic does not lie within the rejection region, thus failing 
to reject the null hypothesis that [(µ post campaign, males in cars & SUV’S) - (µ pre-
campaign, males in cars & SUV’s)] ≤ 0.Consequently, the awareness campaign did not 
have any significant increase on the daytime safety belt use for males in cars & SUV’s.  
For females in cars and SUV’s the test statistic = 1.202 which is less than 2.353, 
indicating that the test statistic does not lie within the rejection region, thus failing to 
reject the null hypothesis that [(µ post campaign, females in cars & SUV’S) - (µ pre-
campaign, females in cars & SUV’s)] ≤ 0.Consequently, the awareness campaign did not 
have any significant increase on the safety belt use for females in cars &SUV’s. 
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E-2 Nighttime Comparison before and after on Campus Awareness Campaign 
Table 11: Nighttime Comparison before and after on Campus Awareness Campaign 
 
Figure 5 Nighttime Comparison before and after on Campus Awareness Campaign 
Pre and Post Intervention - Seat Belt Use
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Nighttime Before On Campus Awareness 
Campaign 
Nighttime After On Campus Awareness 
Campaign 
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Males 
Trucks 
Females 
Trucks 
Males 
Cars & 
SUV's 
Females 
Cars & 
SUV's 
Sample 
Size 478 28 1793 1055 525 15 2012 1179 
Average 51.01 80.00 77.74 76.66 42.95 70.83 58.30 63.04 
Std Error 
 
3.15 
 
13.47 
 
2.49 
 
2.83 
 
4.46 
 
18.73 
 
4.40 
 
6.44 
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The sub-category Truck Female has been excluded from the above comparison due to 
smaller sample size as compared to the population which does not necessarily represent 
belt use for that category. 
3 sites were surveyed for the nighttime data collection. Consequently Rejection 
region for 95% confidence interval is α 0.05,(3-1) = 2.920 
For males in trucks Test Statistic = -0.75085 which is less than 2.92, indicating 
that the test statistic does not lie within the rejection region, thus failing to reject the null 
hypothesis that [(µ post campaign, truck males) - (µ pre-campaign, truck males)] ≤ 0. 
Consequently, the awareness campaign did not have any significant effect on the 
nighttime safety belt use for truck males.  
For males in cars and SUV’s the test statistic = -1.178 which is less than 2.353, 
indicating that the test statistic does not lie within the rejection region, thus failing to 
reject the null hypothesis that [(µ post campaign, males in cars & SUV’S) - (µ pre-
campaign, males in cars & SUV’s)] ≤ 0.Consequently, the awareness campaign did not 
have any significant increase on the nighttime safety belt use for males in cars & SUV’s.  
For females in cars and SUV’s the test statistic = 0.00259 which is less than 2.92, 
indicating that the test statistic does not lie within the rejection region, thus failing to 
reject the null hypothesis that [(µ post campaign, females in cars & SUV’S) - (µ pre-
campaign, females in cars & SUV’s)] ≤ 0.Consequently, the awareness campaign did not 
have any significant increase on the safety belt use for nighttime females in cars and 
SUV’s.
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E-3 Pre On-campus Awareness Campaign Data 
Table 12: Pre On-campus Awareness Campaign Data 
  day night day night 
  Truck Truck Truck Trucks 
  Males Males Females Females 
Sample 
Size 555 478 51 28 
Average  50.63 51.01 72.55 80.00 
Std Err 3.31 3.15 5.87 13.47 
  day night day night 
  
Cars 
SUV’S 
Cars 
SUV’S 
Cars 
SUV’S 
Cars 
SUV’S 
  Males Males Females Females 
Sample 
Size 1430 1793 1366 1055 
Average  68.60 77.74 76.57 76.66 
Std Err 4.16 6.58 2.72 7.49 
 
Figure 6: Pre On-campus Awareness Campaign Data 
Pre-Intervention - Seat Belt Use
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The sub-category Truck Female has been excluded from the above comparison due to 
smaller sample size as compared to the population which does not necessarily represent 
belt use for that category. 
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E-4 Post On-Campus Awareness Data 
Table 13: Post On-Campus Awareness Data 
  day night day night 
  Trucks Trucks Trucks Trucks 
  Males Males Females Females 
Sample 
Size 240 525 40 15 
Average  54.58 42.95 70 70.83 
Std Err 6.99 4.46 19.6 18.73 
  day night day night 
  
Cars 
SUV’S 
Cars 
SUV’S 
Cars 
SUV’S 
Cars 
SUV’S 
  Males Males Females Females 
Sample 
Size 677 2012 718 1179 
Average  70.01 58.3 79.94 72.48 
Std Err 9.96 5.47 6.51 4.09 
Figure 7: Post On-Campus Awareness Data 
 Post Intervention - Seat Belt Use
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The sub-category Truck Female has been excluded from the above comparison due to 
smaller sample size as compared to the population which does not necessarily represent 
belt use for that category. 
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E-5 Aggregated Data 
Since the intervention did not have any significant effect, the data is aggregated 
which is represented as below. 
Figure 8: Aggregated Data 
Pre and Post On campus Awareness Comparison by Category
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The sub-category Truck Female has been excluded from the above comparison due to 
smaller sample size as compared to the population which does not necessarily represent 
belt use for that category.
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E-6 Baseline Confirmation 
Table 14: Baseline Confirmation 
Males Females Males Females  
Trucks Trucks 
Cars & 
SUV's 
Cars & 
SUV's 
 Prior to On Campus Campaign 
Sample Size 478 28 1793 1055 
Average Use 51.01 80 77.74 76.66 
Std Err 3.15 13.47 2.49 2.83 
 After On Campus Awareness Campaign 
Sample Size 525 15 2012 1179 
Average Use 42.95 70.83 58.3 63.04 
Std Err 4.46 18.73 4.4 6.44 
 Baseline Confirmation Week 
Sample Size 486 43 1681 949 
Average Use 44.41 33.33 63.17 59.91 
Std Err 2.6 14.23 0.93 3.1 
 
Figure 9: Baseline Confirmation 
Pre & Post Intervention, with Baseline - Seat Belt Use
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The sub-category Truck Female has been excluded from the above comparison due to 
smaller sample size as compared to the population which does not necessarily represent 
belt use for that category. The corresponding daytime and nighttime baseline is shown 
above. 
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Appendix F – Data Before And After December 9. 
F-1 Daytime Pre-December 9  (Before Primary Law) Data 
Table 15: Daytime Pre-December 9  (Before Primary Law) Data 
    Basic Data     Percentage Use 
     Males Females      Males Females 
Belt Users Trucks 66 12   Trucks 48.88889 80 
Total Surveyed  135 15         
Belt Users 228 234   70.80745 81.81818
Total Surveyed 
CAR 
& 
SUV'S 322 286   
CAR & 
SUV'S 
    
    Males Females      Males Females 
Belt Users Trucks 64 10   Trucks 42.95302 83.33333
Total Surveyed 149 12         
Belt Users 248 278   57.27483 69.32668
Total Surveyed 
CAR 
& 
SUV'S 433 401   
CAR & 
SUV'S 
    
     Males Females      Males Females 
Belt Users Trucks 94 12   Trucks 54.33526 63.15789
Total Surveyed 173 19         
Belt Users 282 363   74.80106 79.60526
Total Surveyed 
CAR 
& 
SUV'S 377 456   
CAR & 
SUV'S 
    
     Males Females      Males Females 
Belt Users Trucks 57 3   Trucks 58.16327 60 
Total Surveyed 98 5         
Belt Users 223 171   74.83221 76.68161
Total Surveyed 
CAR 
& 
SUV'S 298 223   
CAR & 
SUV'S 
    
     Males Females      Males Females 
Belt Users Trucks 28 0   Trucks 48.27586 0 
Total Surveyed 58 4         
Belt Users 66 71   76.74419 78.02198
Total Surveyed 
CAR 
& 
SUV'S 86 91   
CAR & 
SUV'S 
    
     Males Females      Males Females 
Belt Users Trucks 32 8   Trucks 41.02564 66.66667
Total Surveyed 78 12         
Belt Users CAR 191 235   CAR & 62.62295 74.13249
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Total Surveyed 
& 
SUV'S 305 317   
SUV'S 
    
     Males Females      Males Females 
Belt Users Trucks 42 16   Trucks 71.18644 84.21053
Total Surveyed 59 19         
Belt Users 125 162   69.8324 85.26316
Total Surveyed 
CAR 
& 
SUV'S 179 190   
CAR & 
SUV'S 
    
     Males Females      Males Females 
Belt Users Trucks 29 4   Trucks 64.44444 80 
Total Surveyed 45 5         
Belt Users 92 106   85.98131 88.33333
Total Surveyed 
CAR 
& 
SUV'S 107 120   
CAR & 
SUV'S 
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F-2 Daytime Post-December 9  (After Primary Law) 
Table 16: Daytime Post-December 9  (After Primary Law) 
 
    Basic Data     Percentage Use 
     Males Females      Males Females 
Belt Users Trucks 70 5   Trucks 53.43511 83.33333
Total Surveyed 131 6     131 6 
Belt Users 202 193   67.55853 69.17563
Total Surveyed 
CAR 
& 
SUV'S 299 279   
CAR & 
SUV'S 
299 279 
     Males Females      Males Females 
Belt Users Trucks 62 2   Trucks 56.88073 100 
Total Surveyed 109 2     109 2 
Belt Users 154 167   66.95652 73.89381
Total Surveyed 
CAR 
& 
SUV'S 230 226   
CAR & 
SUV'S 
230 226 
     Males Females      Males Females 
Belt Users Trucks 69 3   Trucks 57.5 75 
Total Surveyed 120 4     120 4 
Belt Users 197 207   68.64111 66.99029
Total Surveyed 
CAR 
& 
SUV'S 287 309   
CAR & 
SUV'S 
287 309 
     Males Females      Males Females 
Belt Users Trucks 72 2   Trucks 55.81395 100 
Total Surveyed 129 2     129 2 
Belt Users 189 163   67.5 67.91667
Total Surveyed 
CAR 
& 
SUV'S 280 240   
CAR & 
SUV'S 
280 240 
     Males Females      Males Females 
Belt Users Trucks 30 3   Trucks 63.82979 100 
Total Surveyed 47 3     47 3 
Belt Users 45 53   68.18182 74.64789
Total Surveyed 
CAR 
& 
SUV'S 66 71   
CAR & 
SUV'S 
66 71 
     Males Females      Males Females 
Belt Users Trucks 14 3   Trucks 60.86957 100 
Total Surveyed 23 3     23 3 
Belt Users 78 34   64.46281 69.38776
Total Surveyed 
CAR 
& 
SUV'S 121 49   
CAR & 
SUV'S 
121 49 
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     Males Females      Males Females 
Belt Users Trucks 56 5   Trucks 59.57447 83.33333
Total Surveyed 94 6     94 6 
Belt Users 217 253   68.67089 70.67039
Total Surveyed 
CAR 
& 
SUV'S 316 358   
CAR & 
SUV'S 
316 358 
     Males Females      Males Females 
Belt Users Trucks 27 1   Trucks 58.69565 50 
Total Surveyed 46 2     46 2 
Belt Users 96 75   66.2069 66.96429
Total Surveyed 
CAR 
& 
SUV'S 145 112   
CAR & 
SUV'S 
145 112 
                
Belt Users Trucks 19 0   Trucks 55.88235 0 
Total Surveyed 34 2     34 2 
Belt Users 122 135   65.94595 82.31707
Total Surveyed 
CAR 
& 
SUV'S 185 164   
CAR & 
SUV'S 
185 164 
                
Belt Users Trucks 25 1   Trucks 56.81818 33.33333
Total Surveyed 44 3     44 3 
Belt Users 130 101   68.06283 74.81481
Total Surveyed 
CAR 
& 
SUV'S 191 135   
CAR & 
SUV'S 
191 135 
                
Belt Users Trucks 29 4   Trucks 54.71698 100 
Total Surveyed 53 4     53 4 
Belt Users 121 99   69.14286 67.34694
Total Surveyed 
CAR 
& 
SUV'S 175 147   
CAR & 
SUV'S 
175 147 
 
  
 
 
119
F-3 Nighttime Pre-December 9  (Before Primary Law) 
Table 17 Nighttime Pre-December 9  (Before Primary Law) 
 
    Basic Data     Percentage Use 
     Males Females      Males Females 
Belt Users Trucks 32 1   Trucks 54.23729 25 
Total Surveyed 59 4         
Belt Users 97 59   65.10067 62.76596
Total 
Surveyed 
CAR & 
SUV'S 
149 94   
CAR & 
SUV'S 
    
     Males Females      Males Females 
Belt Users Trucks 34 1   Trucks 45.94595 25 
Total Surveyed 74 4         
Belt Users 175 60   58.52843 63.15789
Total 
Surveyed 
CAR & 
SUV'S 
299 95   
CAR & 
SUV'S 
    
     Males Females      Males Females 
Belt Users Trucks 34 2   Trucks 38.20225 100 
Total Surveyed 89 2         
Belt Users 230 177   64.42577 72.83951
Total 
Surveyed 
CAR & 
SUV'S 
357 243   
CAR & 
SUV'S 
    
     Males Females      Males Females 
Belt Users Trucks 51 0   Trucks 36.69065 0 
Total Surveyed 139 17         
Belt Users 327 152   63.00578 61.29032
Total 
Surveyed 
CAR & 
SUV'S 
519 248   
CAR & 
SUV'S 
    
     Males Females      Males Females 
Belt Users Trucks 4 1   Trucks 50 50 
Total Surveyed 8 2         
Belt Users 26 19   65 61.29032
Total 
Surveyed 
CAR & 
SUV'S 
40 31   
CAR & 
SUV'S 
    
     Males Females      Males Females 
Belt Users Trucks 12 0   Trucks 41.37931 0 
Total Surveyed 29 0         
Belt Users 51 17   62.96296 47.22222
Total 
Surveyed 
CAR & 
SUV'S 
81 36   
CAR & 
SUV'S 
    
     Males Females      Males Females 
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Belt Users Trucks 26 1   Trucks 50.98039 25 
Total Surveyed 51 4         
Belt Users 65 33   56.03448 50.76923
Total 
Surveyed 
CAR & 
SUV'S 
116 65   
CAR & 
SUV'S 
    
     Males Females      Males Females 
Belt Users Trucks 35 1   Trucks 44.3038 25 
Total Surveyed 79 4         
Belt Users 195 74   57.69231 63.24786
Total 
Surveyed 
CAR & 
SUV'S 
338 117   
CAR & 
SUV'S 
    
                
Belt Users Trucks 49 2   Trucks 39.8374 100 
Total Surveyed 123 2         
Belt Users 355 314   60.37415 76.96078
Total 
Surveyed 
CAR & 
SUV'S 
588 408   
CAR & 
SUV'S 
    
                
Belt Users Trucks 72 0   Trucks 44.17178 0 
Total Surveyed 163 1         
Belt Users 390 237   62.90323 75 
Total 
Surveyed 
CAR & 
SUV'S 
620 316   
CAR & 
SUV'S 
    
                
Belt Users Trucks 4 1   Trucks 57.14286 100 
Total Surveyed 7 1         
Belt Users 32 25   69.56522 71.42857
Total 
Surveyed 
CAR & 
SUV'S 
46 35   
CAR & 
SUV'S 
    
    Basic Data     Percentage Use 
     Males Females      Males Females 
Belt Users Trucks 17 0   Trucks 44.73684 0 
Total Surveyed 38 0         
Belt Users 68 34   67.32673 77.27273
Total 
Surveyed 
CAR & 
SUV'S 
101 44   
CAR & 
SUV'S 
    
     Males Females      Males Females 
Belt Users Trucks 31 2   Trucks 47.69231 100 
Total Surveyed 65 2         
Belt Users 91 43   55.4878 51.80723
Total 
CAR & 
SUV'S 
164 83   
CAR & 
SUV'S 
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Surveyed 
     Males Females      Males Females 
Belt Users Trucks 37 2   Trucks 55.22388 40 
Total Surveyed 67 5         
Belt Users 119 75   67.23164 65.21739
Total 
Surveyed 
CAR & 
SUV'S 
177 115   
CAR & 
SUV'S 
    
     Males Females      Males Females 
Belt Users Trucks 36 4   Trucks 43.90244 50 
Total Surveyed 82 8         
Belt Users 217 82   63.45029 67.7686 
Total 
Surveyed 
CAR & 
SUV'S 
342 121   
CAR & 
SUV'S 
    
     Males Females      Males Females 
Belt Users Trucks 38 3   Trucks 36.53846 100 
Total Surveyed 104 3         
Belt Users 290 225   65.61086 72.58065
Total 
Surveyed 
CAR & 
SUV'S 
442 310   
CAR & 
SUV'S 
    
     Males Females      Males Females 
Belt Users Trucks 52 0   Trucks 39.09774 0 
Total Surveyed 133 1         
Belt Users 363 242   62.05128 69.9422 
Total 
Surveyed 
CAR & 
SUV'S 
585 346   
CAR & 
SUV'S 
    
     Males Females      Males Females 
Belt Users Trucks 4 3   Trucks 57.14286 75 
Total Surveyed 7 4         
Belt Users 27 18   71.05263 69.23077
Total 
Surveyed 
CAR & 
SUV'S 
38 26   
CAR & 
SUV'S 
    
     Males Females      Males Females 
Belt Users Trucks 12 1   Trucks 37.5 100 
Total Surveyed 32 1         
Belt Users 47 30   56.62651 56.60377
Total 
Surveyed 
CAR & 
SUV'S 
83 53   
CAR & 
SUV'S 
    
     Males Females      Males Females 
Belt Users Trucks 23 3   Trucks 43.39623 50 
Total Surveyed 53 6         
Belt Users 65 44   51.5873 52.38095
Total 
Surveyed 
CAR & 
SUV'S 
126 84   
CAR & 
SUV'S 
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F-4 Nighttime Post-December 9  (After Primary Law) 
Table 18 Nighttime Post-December 9  (After Primary Law) 
 
    Basic Data     Percentage Use 
     Males Females      Males Females 
Belt Users Trucks 107 7   Trucks 64.86486 58.33 
Total Surveyed 165 12         
Belt Users 392 298   66.78024 73.39901
Total Surveyed 
CAR & 
SUV'S 587 406   
CAR & 
SUV'S     
     Males Females      Males Females 
Belt Users Trucks 53 6   Trucks 56.98925 66.666 
Total Surveyed 93 9         
Belt Users 173 166   71.4876 74.43946
Total Surveyed 
CAR & 
SUV'S 242 223   
CAR & 
SUV'S     
     Males Females      Males Females 
Belt Users Trucks 59 15   Trucks 57.28155 78.94737
Total Surveyed 103 19         
Belt Users 167 183   69.58333 71.48438
Total Surveyed 
CAR & 
SUV'S 240 256   
CAR & 
SUV'S     
     Males Females      Males Females 
Belt Users Trucks 83 12   Trucks 55.7047 80 
Total Surveyed 149 15         
Belt Users 386 365   68.0776 73.58871
Total Surveyed 
CAR & 
SUV'S 567 496   
CAR & 
SUV'S     
     Males Females      Males Females 
Belt Users Trucks 69 6   Trucks 57.02479 75 
Total Surveyed 121 8         
Belt Users 304 345   64.13502 72.32704
Total Surveyed 
CAR & 
SUV'S 
474 477   
CAR & 
SUV'S 
    
     Males Females      Males Females 
Belt Users Trucks 59 7   Trucks 56.19048 77.77778
Total Surveyed 105 9         
Belt Users 312 289   67.24138 70.14563
Total Surveyed 
CAR & 
SUV'S 464 412   
CAR & 
SUV'S     
     Males Females      Males Females 
Belt Users Trucks 56 12   Trucks 59.57447 83.33333
Total Surveyed 94 14         
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Belt Users 217 253   68.67089 70.67039
Total Surveyed 
CAR & 
SUV'S 
316 358   
CAR & 
SUV'S 
    
  
   
 Males 
 
Females   
    
Males 
 
Females 
Belt Users Trucks 41 11   Trucks 58.57143 66.66667
Total Surveyed 70 16         
Belt Users 195 227   69.14894 70.9375 
Total Surveyed 
CAR & 
SUV'S 282 320   
CAR & 
SUV'S     
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Appendix G : Effect Of Primary Law 
G-1 Post-December 9  (Primary Law) Data 
Table 19 : Post-December 9  (Primary Law) Data 
Daytime 
  Males Females Males Females 
  Trucks Trucks Cars & SUV's 
Cars & 
SUV's 
Sample Size 830 37 2295 2090 
Average 56.99 78.38 67.58 70.81 
Std Error 0.89 9.93 0.41 1.39 
Nighttime 
Sample Size 900 102 3172 2948 
Average 58.56 73.86 67.65 72.12 
Std Error 1.08 2.95 0.78 0.67 
 
Figure 10: Post-December 9  (Primary Law) Data 
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The sub-category Truck Female has been excluded from the above comparison 
due to smaller sample size as compared to the population which does not necessarily 
represent belt use for that category. 
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G-2 Comparison between Baseline/Post December 9  Data 
Table 20: Comparison between Baseline/Post December 9  Data 
 Daytime Nighttime 
  Males Females Males Females Males Females Males Females 
  Trucks Trucks 
Cars & 
SUV's 
Cars & 
SUV's Trucks Trucks 
Cars & 
SUV's 
Cars & 
SUV's 
Sample 
Size 697 86 1809 1861 1239 71 5211 2870 
Average 50.93 72.09 68.10 77.86 48.67 39.44 61.98 68.29 
Std Error 3.95 10.59 3.33 2.29 1.52 8.98 1.13 2.03 
 Post Primary Law 
  Daytime Nighttime 
Sample 
Size 830 37 2295 2090 900 102 3172 2948 
Average 56.99 78.38 67.58 70.81 58.56 73.86 67.65 72.12 
Std Error 0.89 9.93 0.41 1.39 1.08 2.95 0.78 0.67 
Figure 11: Daytime Comparison between Baseline/Post December 9 Data 
Baseline Comparison with Post Primary Law data
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The sub-category Truck Female has been excluded from the above comparison 
due to smaller sample size as compared to the population which does not necessarily 
represent belt use for that category. 
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Figure 12: Nighttime Comparison between Baseline/Post December 9 Data 
Baseline Comparison with Post Primary Law data
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The sub-category Truck Female has been excluded from the above comparison 
due sample size as compared to the population which does not necessarily represent belt 
use for that category.  
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Figure 13: Comparison between Baseline/Post December 9 Data 
 
Baseline Comparison with Post Primary Law data
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The entire comparison is shown above.The sub-category Truck Female has been 
excluded from the above comparison due to smaller sample size as compared to the 
population which does not necessarily represent belt use for that category. 
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G-3 Nighttime and Late-Night Comparison 
Table 21: Comparison between Night until 11:00 P.M. and Night until 2:00 PM 
  
  
Males 
Trucks 
Females 
Trucks 
Males 
Cars & SUV's 
Females 
Cars & SUV's 
 Baseline 
Sample Size 1239 71 5211 2870 
Average 48.67 39.44 61.98 68.29 
Std Error 1.52 8.98 1.13 2.03 
 Post Primary Law until 11:00 pm 
Sample Size 761 75 2863 2779 
Average 57.82 77.78 68.63 72.00 
Std Error 56.95 73.82 68.13 71.34 
 Post Primary Law from 11:00 pm until 2:00 am 
Sample Size 310 37 898 611 
Average 59.69 68.75 65.48 71.52 
Std Error 4.33 11.22 4.73 10.21 
 
Figure 14 Comparison between Night until 11:00 P.M. and Night until 2:00 PM 
Baseline Comparison with Post Primary Law data
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The sub-category Truck Female has been excluded from the above comparison due 
sample size as compared to the population which does not necessarily represent belt use 
for that category. 
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APPENDIX H: CALCULATIONS 
2X2X2 ANOVA for Comparison between Male Trucks and Male Cars SUV 
Data  
  Male Trucks Male Cars SUV
  Pre Post   Pre Post 
48.92 55.06 64.41 67.66 
53.24 59.32 70.16 67.30 
41.02 57.29 61.02 66.63 
Day 
59.81 56.16 
Day 
76.35 68.60 
48.60 56.82 63.97 67.59 
46.15 56.93 60.03 69.12 
Night 
51.46 59.51 
 Night
61.89 69.14 
 
The values averaged across different categories are shown below 
 
  Male Trucks Males Cars SUV
  Pre Post   Pre Post 
Day 50.75 56.96 
  
Day 67.99 67.55 
Night 48.74 57.76 
  
Night 61.97 68.62 
 
Category/Time 
  Male Trucks Male Car SUV Average 
Day 53.86 67.77 60.81 
Night 53.25 65.30 59.27 
Average  53.60 66.71 60.15 
 
Category/Intervention 
  Male Trucks Male Cars SUV Average 
Pre 49.89 65.41 57.65 
Post 57.30 68.01 62.66 
 Average 53.60 66.71 60.15 
 
Time/Intervention 
  Day Night  Average 
Pre 59.37 55.36 57.65 
Post 62.26 63.19 62.66 
 Average 60.81 59.27 60.15 
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Results of ANOVA 
 
Comparison  
Between 
SS df MS F P 
Categories         
Male Truck/  
Male Car SUV 
1203.61 1.00 1203.61 66.42 <.0001
Time              
Daytime/ 
Nighttime 
16.30 1.00 16.30 0.90 0.35 
Intervention       
Pre /  Post 
175.43 1.00 175.43 9.68 0.01 
Category/  
Time 
5.98 1.00 5.98 0.33 0.57 
Category/  
Intervention 
40.52 
 
1.00 
 
40.52 
 
2.24 
 
0.15 
Time/ 
Intervention 
41.95 1.00 41.95 2.32 0.14 
Category/  
Time/ 
Intervention 
7.85 1.00 7.85 0.43 0.52 
Error 362.31 20.00 18.12 
    
Total 1853.95 27.00
      
 
SS = Sum of Squares 
df = degrees of freedom 
MS = Mean Square  
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2X2X2 ANOVA for Comparison between Male Trucks and Male Cars SUV 
 
Data  
  Male Cars SUV Female Cars SUV
  Pre Post   Pre Post 
64.41 67.66 75.52 66.96 
70.17 67.31 78.14 71.17 
61.03 66.64 74.13 73.54 
Day 
76.35 68.60 
Day 
84.14 71.58 
63.98 67.59 71.07 73.09 
60.04 69.12 70.33 72.13 
Night 
61.89 69.15 
 Night
64.50 70.80 
 
The values averaged across different categories are shown below 
 
  Male Cars SUV Female Cars SUV
  Pre Post   Pre Post 
Day 50.75 56.96 
  
Day 67.99 67.55 
Night 48.74 57.76 
  
Night 61.97 68.62 
 
Category/Time 
  
Male Car 
SUV Female Car SUV Average 
Day 67.77 74.40 71.08 
Night 65.30 70.32 67.81 
Average  67.77 74.40 71.08 
 
Category/Intervention 
  
Male Car 
SUV Female Car SUV Average 
Pre 65.41 73.98 69.69 
Post 68.01 71.32 69.67 
 Average 66.71 72.65 69.68 
 
Time/Intervention 
  Day Night  Average 
Pre 72.99 65.30 69.69 
Post 69.18 70.31 69.67 
 Average 71.08 67.81 69.68 
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Results of ANOVA 
 
Comparison  
Between 
SS df MS F P 
Categories             
Male Car SUV /  
Female Car SUV 
247.11 1.00 247.11 19.19 0.00
Time              
Daytime/ 
Nighttime 
73.62 1.00 73.62 5.72 0.03
Intervention          
Pre /  Post 
0.00 1.00 0.00 0.00 1.00
Category/  
Time 
4.40 1.00 4.40 0.34 0.57
Category/  
Intervention 
48.31 1.00 48.31 3.75 0.07
Time/ 
Intervention 
133.16 1.00 133.16 10.34 0.00
Category/  
Time/ 
Intervention 
5.10 1.00 5.10 0.40 0.53
Error 257.59 20.00 12.88 
    
Total 769.29 27.00
      
 
SS = Sum of Squares 
df = degrees of freedom 
MS = Mean Square 
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2X2 ANOVA for comparison within Male Trucks 
  Male Trucks 
  Pre Post 
48.92 55.07 
53.25 59.32 
41.03 57.29 
Day 
59.82 56.17 
48.61 56.82 
46.15 56.93 
Night 
51.47 59.52 
 
Comparison across all categories  
 
  Pre Post Average 
Day 50.75 56.96 53.86 
Night 48.74 57.76 53.25 
Columns 49.89 57.30 53.60 
  
Results of ANOVA 
 
Source SS df MS F P 
Between 
Groups 200.30 3.00       
Day/ 
Night 1.27 1.00 1.27 0.06 0.81
Pre/ 
Post 192.28 1.00 192.28 8.94 0.01
Rows/ 
Columns 6.75 1.00 6.75 0.31 0.59
Error 215.05 10.00 21.51     
Total 415.35 13.00       
 
SS = Sum of Squares 
df = degrees of freedom 
MS = Mean Square  
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2X2 ANOVA for comparison within Male Cars/SUV 
  Male Cars/SUV 
  Pre Post 
64.41 67.66 
70.17 67.31 
61.03 66.64 
Day 
76.35 68.60 
63.98 67.59 
60.04 69.12 
Night 
61.89 69.15 
 
Comparison across all categories  
  Pre Post Average 
Day 67.99 67.55 67.77 
Night 61.97 68.62 65.29 
Columns 65.41 68.01 66.71 
 
Results of ANOVA 
Source SS df MS F P 
Between 
Groups 87.73 3.00       
Day/ 
Night 21.02 1.00 21.02 1.43 0.25
Pre/ 
Post 23.66 1.00 23.66 1.62 0.23
r x c 43.05 1.00 43.05 2.92 0.11
Error 147.26 10.00 14.72     
Total 235.00 13.00       
 
SS = Sum of Squares 
df = degrees of freedom 
MS = Mean Square  
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2X2 ANOVA for comparison within Female Cars/SUV 
  Female Cars/SUV 
  Pre Post 
75.52 66.96 
78.14 71.17 
74.13 73.54 
Day 
84.14 71.58 
71.07 73.09 
70.33 72.13 
Night 
64.50 70.80 
 
Comparison across all categories  
  Pre Post Average 
Day 77.98 70.83 74.41 
Night 68.63 72.00 70.32 
Columns 73.97 71.33 72.65 
 
Results of ANOVA 
Source 
SS df MS F P 
Between 
Groups 
176.52 3.00       
Day/ 
Night 
57.35 1.00 57.35 5.17 0.046
Pre/ 
Post 
24.34 1.00 24.34 2.19 0.169
r x c 
94.83 1.00 94.83 8.55 0.015
Error 
110.94 10.00 11.09     
Total 
287.46 13.00       
SS = Sum of Squares 
df = degrees of freedom 
MS = Mean Square  
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2X2 ANOVA for comparing daytime belt use between Male Cars/SUV and Female 
Cars/SUV 
  Daytime 
  
Male Car 
SUV Female Car SUV 
64.41 75.52 
70.17 78.14 
61.03 74.13 
Pre 
76.35 84.14 
67.66 66.96 
67.31 71.17 
Post 
66.64 
68.30  
73.54 
71.58 
 
Source SS df MS F P 
Between 
Groups 278.82 3.00       
Male Car SUV / 
Female Car SUV 57.35 1.00 57.35 3.16 0.107 
Pre/ 
Post 175.62 1.00 175.62 9.59 0.0092
r x c 45.32 1.00 45.32 2.48 0.015 
Error 219.74 12.00 18.312     
Total 496.57 15.00       
 
2X2 ANOVA for comparing nighttime belt use between Male Trucks and Male 
Cars/SUV 
  Daytime 
  Male Trucks  Male Car SUV 
63.98 67.59 
60.04 69.12 
Pre 
61.89 69.15 
71.07 73.09 
70.33 72.13 
Post 
64.50 70.80 
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Source SS df MS F P 
Between 
Groups 159.15 3.00       
Male Car SUV / 
Female Car SUV 75.35 1.00 75.35 15.8 0.0040
Pre/ 
Post 75.75 1.00 75.75 15.99 0.0039
r x c 8.05 1.00 8.05 2.48 0.22 
Error 37.90 12.00 4.739     
Total 197.06 15.00       
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Appendix I: Results 
All results significant or otherwise are stated below. The results are shown below.  
1) Result: The daytime belt use for Female Cars/SUV, before the December 9 is 7.9% 
higher than nighttime belt use. 
2) Result: The difference between day and nighttime belt use for Female Cars & SUV, 
after the December 9 is not statistically significant. 
3) Result: The safety belt use for Males in Trucks, before primary law is not significantly 
different from belt use after the primary law for the same sub-category 
4) Result: The daytime safety belt use for Males in Cars & SUV’s, before the primary 
law is not significantly different from belt use after the primary law for the same sub-
category. 
5) Result: The post-primary law belt use for nighttime Male Truck is greater by 6.45%  
than pre-primary law belt use for the same sub-category. 
6) Result: Post-primary law belt use for nighttime Male Cars & SUV’s is greater by 
1.95% than pre-primary law belt use for the same sub-category.  
7) Result: Post-primary law belt use for daytime Female Car/SUV’s is lesser by 7.12% 
than pre-primary law belt use for the same sub-category.  
8) Result: Post-primary law belt use for nighttime Female Car/SUV’s is greater by 
3.349% than pre-primary law belt use for the same sub-category.  
9) Result: Daytime Safety Belt use for Males in Trucks is less than Males in Cars & SUV 
by 14.9%, before the primary law.  
10) Result: Nighttime Safety Belt use for Males in Trucks is less than Males in Cars & 
SUV by 7.9%, before the primary law.  
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11) Result: Nighttime Safety Belt use for Males in Trucks is less than Males in Cars & 
SUV by 9%, before the primary law.  
12) Result: Daytime Safety Belt use for Males in Trucks is less than Males in Cars & 
SUV by 8.7%, after the primary law.  
13) Result: Nighttime Safety Belt use for Males in Cars & SUV is less than Females in 
Cars & SUV by 0.16%, before the primary law.  
14) Result 14: Nighttime Safety Belt use for Males in Cars & SUV is less than Females 
in Cars & SUV by 0.1%, after the primary law.  
15,16,17) Result: There is no significant variation between night and late-night belt use 
for Male Truck, Male Car/SUV AND Female Car/SUV. 
18,19) Result: There is no significant variation in late night belt use between Male Truck 
and Male Cars/SUV, and, between Male Cars/SUV and Female Car/SUV. 
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